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I. INTRODUCTION 
Wild ring-necked pheasants (Phasianus colchicus Linneaus) 
occupy an important position in the sporting economy of the 
United States. The pheasant is important in Iowa because it 
is sought by more hunters and is shot in larger numbers than 
any other game bird. In recent years lowans have killed one 
to two million ring-necks annually. 
The importance of the ring-necked pheasant as a harves-
table resource in Iowa has provided impetus for several re­
search projects on the bird. Lyon (1965), Klonglan (1962) , 
and Bolstad (1962) completed ecological studies on pheasants 
during recent years. Vohs (1964) and Harris (1965) studied 
pheasant genetics and physiology respectively. Fore (1959) 
and Andrews (1960) investigated blood parasitism and infec­
tious diseases of wild pheasants. These recent studies fol­
lowed up "leads" obtained during earlier investigations 
(Green 1937, Basket 1942, and Klonglan 1953, 1955) at the Iowa 
Cooperative Wildlife Research Unit. 
A great deal is known about the ecology of wild pheasants 
in Iowa. Less information is available in an area of more re­
cent interest in Iowa, namely, the ecology of pen-reared 
pheasants. 
In 1957 the state legislature legalized game breeding and 
shooting preserves in Iowa. When preserves were established 
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increased attention was directed to pen-reared pheasants 
which have been hunted during a major part of each year since 
then. 
The present study was the first intensive research on 
game farms and game breeding and shooting preserves in Iowa. 
Andrews (1960) visited seven game farms in 1959 and collected 
blood samples from pen-reared pheasants to supplement his 
work on wild birds. Little else has been done with penned 
birds in Iowa, 
The purpose of the study was to obtain information on 
various aspects of pheasant breeding on pheasant farms and 
preserves in Iowa with four principal objectives: (1) to make 
a serological check of game farm pheasants for specific anti­
bodies against the infectious agents for pullorum, fowl ty­
phoid, fowl paratyphoid, paracolon, and Newcastle disease 
virus, (2) to locate all pheasant farms and preserves in the 
state and to study their distribution, size, annual production, 
and number of years of operation, (3) to determine and to 
evaluate management practices on game farms in Iowa and, (4) 
to collect survey data to determine what other parasites and 
diseases occur in pen-reared pheasants, and to evaluate the 
incidence, prevalence and distribution of these infections and 
their relative importance. 
The role of diseases in wild pheasant populations is not 
well known; however, references in the literature suggest 
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diseases may have an effect on wild populations of pheasants, 
although in many cases direct evidence for such statements 
does not exist. In Iowa interactions between wild and pen-
reared pheasant populations occur when wild birds enter farm 
yards and when penned pheasants escape. Wild pheasants are 
often called farm game because they occur on farms and are 
common visitors to farm groves and yards during some times 
of the year. Information from conservation officers and other 
conservation commission personnel indicate game breeders re­
lease pen-reared pheasants into the wild to mingle with wild 
populations. A proper evaluation of disease problems in 
pheasants must include information from both wild and pen-
reared populations. Wild pheasants are an important resource 
in Iowa and it is important to investigate factors which might 
influence this resource. The condition of game farm pheasants 
and the number released into the wild are two such factors 
under investigation in this study. 
The Iowa Conservation Commission licenses and regulates 
game farms and game breeding and shooting preserves. The 
formulation of sound regulatory policy is not possible without 
adequate information on all aspects of pheasant breeding and 
shooting in Iowa. Pheasant breeders also need information on 
management, diagnostic services, and techniques of successful 
game farm operation. The conservation commission has generally 
not made this information available to game breeders, many of 
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which are not able to get enough information to operate 
efficiently. 
This study was conducted to obtain information needed by 
game breeders, shooting preserve operators, and the Iowa Con­
servation Commission. 
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II. HISTORY OF PHEASANT FARMS AND PRESERVES 
A. General History in Iowa 
A general history of game farms and game breeding and 
shooting preserves in Iowa is presented as a basic ground work 
to the present study. Such information has not previously 
been assembled in a single paper. The Summary presented here 
is based on such literature as could be located. Success and/ 
or failure of game breeding establishments throughout past 
years provides an indication of what problems may have existed 
and how these problems may have been solved. The relationship 
of these problems, past and present, to game breeding is of 
major interest at the present time. 
A published history on the number of game farms in Iowa 
since 1932 can be found in the biennial reports of the Iowa 
Fish and Game Commission (1932-1963). This source refers to 
private pheasant farms in Iowa as early as 1930. The history 
of game breeding and shooting preserves in the state is well 
defined from the time of enactment of the Iowa game breeding 
and shooting preserve law in 1957. 
B. History of State Game Farm 
In recent times all game farms in Iowa, with the excep­
tion of the Iowa State Game Farm at Boone, Iowa, have been 
privately owned. Conservation Commission game farms at Lan­
sing and Clive, Iowa, have not operated since the 1930's. 
6 
The Iowa Wildlife Research and Exhibit Station (formerly 
called Iowa State Game Farm) has been the largest game farm 
in the state during the past 30 years. Records of pheasant 
production at this farm have been published biennially since 
1938 and a summary of this information is presented (Table 1). 
In 1940, 45,000 pheasant chicks were hatched at the 
State Game Farm but production decreased gradually to 3,500 
birds in 1961. No pheasants were hatched or reared by the 
Conservation Commission Station in 1962 and the ring-neck 
pheasant production program has operated on a limited basis 
since then. 
In 1932 the biennial report states that game farms oper­
ated at Clive and Lansing curtailed operations because a 
recently conducted game survey indicated better results were 
obtained if birds and eggs were purchased from commercial 
game breeders. From 1932-1938 private game breeders supplied 
parent stock whenever needed for release. Commission game bird 
stocking programs during the period were limited to introduc­
ing parent stock into areas where pheasants previously existed, 
but where they had subsequently been reduced to low levels. 
This supposed need for parent stock was limited to local 4-H 
club pheasant egg projects until about 1935 when a series of 
unfavorable drought years coupled with the severe winter of 
1935-36 reduced wild pheasant populations in Iowa. The hunting 
season was closed in 1936-37. Even so, poor production the 
Table 1. Sununary of Iowa State Game Farm pheasant production 1937 to 1962 
Year Incubated 
Total eggs 
infertile 
or 
broken 
Dead 
chicks 
Normal 
chicks 
hatched 
Brood 
stock 
Chicks 
delivered 
to 
cooperator 
Surplus birds 
released 
Ad. Juv. 
1937 1,016 
1938 23,499 0* 0* 11,462 11,462 
1939 28,801 0* 0* 28,801** 3,048 28,801 562 
1940 66,881 12,978 10,522 44,494 4,685 38,696 
1941 56,110 11,428 8,787 38,787 31,321 
1942 44,151 7,859 4,480 32,045 1,533 31,812 191 
1943 6,397 1,003 680 4,714 1,602 3,831 1,234 
1944 6,400 1,196 804 4,400 780 4,186 910 
1945 5,000 991 585 3,424 953 711 1,653 
1946 26,733 4,935 5,574 18,259 1,180 16,421 1,916 
1947 28,066 5,280 4,285 19,869 1,510 16,011 1,835 
1949 29,182 4,061 3,264 21,857 3,031 18,211 1,596 
1950 21,428 3,608 2,479 15,595 3,062 12,279 
1951 20,554 3,046 4,216 13,538 2,807 10,485 2,192 
1952 20,783 2,928 6,031 15,166 2,260 11,427 2,260 1,000 
1953 21,557 3,131 3,190 16,221 1,850 12,266 718 1,120 
1954 23,052 3,102 3,024 17,689 1,049 14,320 1,049 1,020 
1955 18,020 2,844 2,543 13,067 2,482 10,151 1,412 948 
1956 21,421 2,736 3,595 15,541 2,483 12,607 919 750 
1957 22,152 4,016 2,835 15,301 2,736 11,742 682 
1958 15,115 1,796 2,861 11,174 2,431 10,458 1,098 900 
1959 0* 0* 0* 11,873 0* 0* 0* 
1960 0* 0* 0* 14,725 0* 0* 1,555 
1961 0* 0* 0* 3,500 0* 0* 773 
1962 The pheasant rearing program for stocking purposes was discontinued temporarily 
in 1962. 
Total 505,302 76,938 69,755 391,502 45,064 307,206 24,471 5,738 
•Information not available. 
**Apparent error in data indicating total fertility and hatch. 
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following spring kept the population at a low level. A new 
parent stock introduction program was therefore undertaken. 
The commission was involved in problems with commercial 
game farms throughout the period 1932-38. The 1934 biennial 
report states that 5,185 eggs were purchased in 1933 and, due 
to receipt of a shipment of infertile eggs from a game 
breeder, only 391 birds were reared to maturity. Conserva­
tion Commission officials purchased 866 pheasants from pri­
vate game breeders in 1934, 430 birds in 1935, 3,766 in 
1936 and 293 in 1937. The biennial report (1938) indicates 
the department was having difficulty securing birds from pri­
vate sources for stocking. It was implied that a state game 
bird hatchery was necessary to "insure good, healthy, disease-
free birds," No explanation of this statement was given; how­
ever, private pheasant breeders apparently were unable to sup­
ply enough birds of high quality. Therefore, in 1938 the 
commission produced 11,462 pheasant chicks from parent stock 
captured in northern Iowa during the winter of 1937-38. 
Starting in 1938 the Conservation Commission produced their 
own pheasants for stocking programs, and since then few birds 
have been purchased from private breeders. 
C. History of Private Game Farms in Iowa 
The number of individuals licensed as private game breed­
ers has remained fairly constant in Iowa during the past 30 
years. Since 1935 annual permit sales have ranged from 371 in 
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1943 to 699 in 1957 (Table 2). Permits issued reached all 
time highs in 1933 and 1934 when 2,600 and 2,214 licenses 
respectively were sold. 
The biennial report (1936) of the Iowa Conservation 
Commission explains that the decrease in license sales from 
1934 to 1935 occurred when the use of live duck decoys was 
discontinued. Large numbers of waterfowl hunters had no 
further need for game breeding licenses when live decoys 
became illegal. No published records were found to indicate 
the extent of game breeding in Iowa before 1930. 
D. History of Iowa Shooting Preserves 
Game breeding and shooting preserves in Iowa have a much 
shorter history than game farms. An act of the General 
Assembly of Iowa establishing game breeding and shooting pre­
serves went into effect July 4, 1957. This law (Chapter llOA 
of the Code of Iowa) provides that any person owning, holding 
or controlling by lease any contiguous tract of land of not 
less than 320 acres and not more than 1,280 acres may apply 
for a shooting preserve license. Shooting preserves are 
limited to one per township and not more than 3 per cent of 
the land area of any county may be licensed. 
Applications for commercial preserve licenses were re­
ceived from 12 individuals the first year (1957). All were 
approved, but only 10 licensees started operation. Since 
1957 the number of preserves in Iowa have remained relatively 
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Table 2. Summary of game breeding licenses sold in Iowa 
Jrom 1930 to 1963 
Year Licenses sold License income License cost 
1930 1,527 $3,054. $2.00 
1931 1,483 2,966. II 
1932 1,402 2,808. 11 
1933 2,600 5,200. II 
1934 2,214 4,428. It 
1935 585 1,170. II 
1936 465 930. II 
1937 494 988. 11 
1938 518 1,046. II 
1939 523 1,046. II 
1940 570 1,140. II 
1941 492 984. II 
1942 380 760. •1 
1943 371 742. II 
1944 436 872. fl 
1945 505 1,010. II 
1946 637 1,274. II 
1947 582 1,164. II 
1948 530 1,060. II 
1949 495 990. II 
1950 447 894. II 
1951 452 904. II 
1952 496 992. II 
1953 464 928. II 
1954 538 1,076. 11 
1955 586 1,172. II 
1956 606 1,212. 11 
1957 699 1,398. II 
1958 687 1,374. II 
1959 625 1,250. II 
1960 593 1,186. II 
1961 586 1,172. II 
1962 467* 934. tl 
1963 503* 1,006. 11 
Total 24,558 $47,180. 
Estimated number. 
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constant; however, only four of. the original commercial pre­
serves are still operating as such in 1965. 
Shooting preserve seasons on pheasants and quail extend 
from September 1 to March 31 each year. Chukar partridge and 
pen-reared waterfowl, two generations removed from the wild, 
may be released at any time of the year for hunting. The 
shooting preserve season is three to four times longer than 
the season for the more conventional hunting of wild game. 
Game breeding and shooting preserves in Iowa are of two 
general types, private and commercial. The private shooting 
preserve operates only for members, and the general public 
is excluded, even from fee hunting. Three private preserves 
are operating in Iowa at the present time. Commercial pre­
serves are separated into two groups, depending upon how fee 
hunting is available to the public. Some commercial pre­
serves are open to the public; however, a membership plan is 
available for any persons desiring guaranteed hunting through­
out the season. Memberships usually assure the hunter a cer­
tain number of birds during the preserve season or provide 
for a specific number of hunts on the preserve. The pre­
serve guarantees that the hunter will receive all birds for 
which he pays and any that are not shot may be claimed as 
dressed birds when the season closes. The benefits of public 
hunting is available on these preserves only if birds remain 
on hand after the preserve satisfies all its obligations to 
12 
members. Membership in these preserves resembles that in 
private preserves. The remaining commercial preserves are 
open to the entire hunting public on a fee basis and no 
memberships are sold. 
Costs vary among commercial preserves, but most charge 
about $5,00 each for pheasants, $2.50 each for quail, $3,00 
each for chuckar, and $3,00 to $4,00 each for mallards. Most 
season memberships cost $100.00 and entitle the holder to 
shoot 20 pheasants or 40 quail or some combination of species 
during the season. 
E. History of Shooting Preserves in America 
Private shooting preserves are of recent origin in Iowa, 
but they are a half-century old in America. The preserve 
shooting idea probably is patterned after European game keep­
ing operations where game is the property of the landowner 
and not in the public trust. 
New York state pioneered shooting preserves in America 
in 1910 (Sullivan, 1958). The growth of preserves was slow 
at first, but 44 states recognized fee shooting establishments 
by 1964, Shooting preserves were recently recognized in 
Massachusetts, South Dakota and Wyoming, thus by April 1965, 
47 states permitted legal preserve hunting. The 3 states 
mentioned typified the widespread interest in preserves through 
out the country at the present time. 
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Kozicky (1962, 1965) completed a survey of shooting pre­
serves in the United States for. the years 1960-61 and 1963-
64. In 1960-61 there were 449 public and 1,214 private pre­
serves in the United States. During 1963-64 the number in­
creased to 563 public and 1,558 private preserves. In the 
3 years there was a 25 per cent and 28 per cent increase in 
the respective public and private preserves, The Kozicky 
survey tabulated kill statistics for 20 states which recorded 
them and found the ring-necked pheasant the most popular 
species on preserves, constituting over half of all penned 
birds harvested. Preserve customers shot 537,749 pheasants 
in 1960-61 and 543,849 in 1963-64. These figures were probably 
minimum values since many operators appeared reluctant to re­
veal the size of their operation when not required to do so. 
Few states required operators to band released birds, so 
harvest cannot be estimated accurately. All states in the 
survey required licenses for shooting preserves so this figure 
indicated an accurate estimate of the growth of the industry 
in the United States. Quail and chuckar partridge became 
more popular while demand for the mallard duck decreased dur­
ing the 3-year period. Turkey, pigeons, and Hungarian part­
ridge were available in some states but decreased in popularity. 
The National Shooting Sports Foundation published a 
National Shooting Preserve Directory (1964) listing shooting 
preserves by state. The Sports Foundation combined preserves 
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which were public and those which operated as clubs or on a 
membership basis with open enrollment. Kozicky (1965) class­
ified preserves as public or private and made no mention of 
private clubs which might have open enrollment for public 
hunting. Surveys varied in the number of preserves re­
ported because both depended on how states reported their 
information, on what information was collected from the states 
and on how preserves were classified by the states. Founda­
tion results were compiled for states with the largest number 
of preserves (Table 3). 
Table 3. Type and number of hunting preserves and states in 
which they are most numerous 
State Type 
Public Open club Private 
California 16 44 173 
Florida 30 21 50 
Georgia 26 21 14 
Illinois 22 45 110 
Michigan 24 20 35 
Missouri 27 19 8 
New Jersey 24 15 205 
New York 45 72 446 
Ohio 25 18 36 
Pennsylvania 57 36 133 
Texas 42 27 40 
Virginia 22 17 24 
Wisconsin 38 26 139 
Total 398 381 1,413 
Opinions supporting and criticizing game breeding and 
shooting preserves are plentiful in the literature. The in­
vestigator is interested neither in supporting nor in de-
15 
tracting from the operation of shooting preserves in Iowa. 
A summation of the good and bad aspects of preserve hunting 
is available in a series of articles by Ernest Swift (1963a, 
b,c). Additional materials on history, growth, and purposes 
of hunting preserves have been prepared by Dickey (1957) and 
Kozicky (1962). Some disadvantages of releasing pen-reared 
game birds are discussed by Pough (1948). The reader is re­
ferred to these for statements about attitude, philosophies, 
and standards of values relating to shooting preserves and 
their place in America. 
16 
III. REVIEW OF LITERATURE 
A. Diseases of Pheasants 
1. General 
Diseases of upland game birds have received little 
specific study until recent years. Reports in the literature 
cover only the few disease outbreaks in which serious losses 
were observed. Additional research and information needed 
for understanding the diseases of upland game birds werfe out­
lined by Rosen and Mathey (1955) at a North American Wildlife 
Conference. Rosen stated that diseases in pheasants were 
more than a problem of academic interest or mere acknowledg­
ment of their presence. He commented that it was of addition­
al importance to outline the cause of disease, to understand 
the losses occasioned by them, and to employ the limited know­
ledge available for their control. 
Disease problems in game birds may be relatively simple 
or extremely complex. Shillinger and Morley (1942) commented, 
"Some diseases can be recognized even on casual observation, 
others are so obscure as to escape detection except by a 
trained pathologist." 
Andrews (1960) summarized the potential susceptibility 
of pheasants to various diseases. He wrote, "Pheasants are 
susceptible to most of the bacterial and viral infections 
common to poultry. The majority of the diseases found in 
pheasants have been reported more frequently in game farm 
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birds. This is natural since an illness would be noticed 
sooner in a game-farm flock than in a wild population. An 
infection on a game farm receives immediate attention because 
each infected bird represents an economic loss in itself as 
well as being a potential source of infection for the re­
mainder of the flock." 
Shillinger and Morley (1942) stated that wild game birds 
were subject to all the diseases common to birds propagated 
on game farms, but it is not yet known to what extent diseases 
account for losses in the wild. They concluded, "A clear 
understanding of the disease situation among wild game birds 
can be gained only by close study of the various species 
over long periods by specially trained investigators." 
Pheasant farms provide an ideal opportunity for close 
study of a species to discover the importance of infectious 
diseases in a population. Disease problems are generally 
multiplied on game farms because birds are crowded into pens 
and ranges, an unnatural way of life for wild species. 
The potential disease problems are increased because patho­
genic organisms can be transmitted more readily in dense 
populations. When birds are crowded they are more readily 
accessible to various mechanical and biological vectors. Many 
organisms, such as Salmonella, increase in virulence when 
passed in rapid succession from one host to the next, thus 
compounding the disease problems on game farms. The continued 
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use of the same area for several years by large numbers of 
captive animals imbeds the soil with disease-producing organ­
isms and limits the natural disinfection action of the sun, 
rain, and aeration of the soil. These indisputable facts 
are made evident by the disease problems encountered in game 
farms but are rarely found in wild populations (Rosen and 
Mathey, 1955). It is well established that heavy concentra­
tions of animals in the wild facilitates the occurrence of 
disease. When wild animals are held in captivity there is 
even greater possibility for an outbreak of disease. 
Disease problems on game farms are important because the 
farms can be a focal point of a disease which could be widely 
distributed in a wild population if -infected game farm birds 
are released. Exotic species kept on many game farms could 
disseminate a virulent disease to a wild population which 
had not previously been exposed to that disease and, there­
fore, could be highly susceptible. In the cases of diseases 
that are not fatal, the birds, although no longer sick, may 
still be infected and capable of transmitting a disease to 
non-resistant wild birds. The extent of such happenings in 
actual practice is not known, but it does represent a poten­
tial danger to wild stock that should not be ignored (Pough, 
1948). Under these circumstances it is possible that birds 
released by game farm and shooting preserve operators could 
decrease rather than supplement wild populations available to 
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hunters. 
A complete review of the literature on bacterial and viral 
diseases of pheasants was presented by Andrews (1960). The 
present review of specific infectious agents in pheasants, 
therefore will be limited to those organisms and parasites 
which are pertinent to the present study. 
2. Salmonellosis 
Salmonellosis is the name given to infections caused by 
one species or the interaction of several species of the genus 
Salmonella. The most common pathogens to fowl are members 
of this genus. Pullorum and fowl typhoid, common fowl 
diseases, are caused by S. pullorum and S. gallinarum, re­
spectively. Fowl paratyphoid is caused by S. typhimurium; 
however, all infections caused by members of the genus Salmon­
ella except pullorum and fowl typhoid are usually termed para­
typhoids (Williams, 1959). 
Avian salmonellosis is of primary significance to the 
poultry industry; however, its economic and public health 
significance is. receiving increased attention (Hinshaw and 
McNeil, 1948). Elimination of known infected poultry flocks 
as sources of replacements for breeding stock depends upon 
the recognition of the numerous animal reservoirs of disease. 
Such reservoirs must be controlled to prevent transmission to 
other species. Salmonella have considerable power of adapta­
tion to many hosts (Hinshaw and McNeil, 1948) . The relation­
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ship of a disease to its total environment must be understood 
before the disease can be controlled. Buxton (1948) cites 
the need for more understanding of the relationship of Salmon­
ella to its environment and urged that more attention should 
be paid to the ecology of Salmonella in relation to disease 
among animals. 
a. Pullorum disease Pullorum disease is most common 
in chickens, but it also occurs in turkeys, pigeons, pheas­
ants, quail and other species (Van Roekel, 1959a). 
The first report of pullorum disease (bacillary white 
diarrhea) in pheasants was from a German game farm in 1928 
(Galli-Valerio, 1928). Miessner (1931) and Wagener (1934) 
report "pullorum" in game farm pheasants from Germany. Castag-
noli and Antonelli (1945) and Shillinger and Morley (1942) 
report pullorum in game farm birds from Italy and Great Brit­
ain, respectively. 
The first known record of pullorum disease in game farm 
pheasants in the United States was from New York State 
(Hendrickson and Hilbert, 1931). An outbreak of pullorum 
started in a flock of 575 pheasant chicks, of which about 200 
died during an 8-day period. During the period 1934-1949 
Hine (1956) reports 296 game farm pheasants in Wisconsin were 
infected with Salmonella pullorum. Pullorum disease was de­
tected in pen-reared pheasants from three Wisconsin counties 
in 1950. The infection in one flock accounted for a loss of 
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two to four birds each day per 1000 birds. 
Several references report isolated cases of Salmonella 
pullorum in pheasants; however, it is difficult to determine 
from the article if the birds were pen-reared or wild. An 
additional problem in much of the literature was lack of 
accurate information on the species of pheasant concerned. 
The "pheasants" referred to are probably of the genus 
Phasianus, but others have been imported into the United 
States. Henderson (1964) reports pullorum disease in Michigan 
from two pheasants which were probably game farm birds. Ed­
wards et al. (1948) reports isolating S^. pullorum from a pheas­
ant, but no location was given. The most extensive screening 
of game farm pheasants for Salmonella pullorum has been re­
ported by the Northeastern Conference on Avian Diseases (1958, 
1960, 1962a, 1962b). In 1962 the conference reported 24,014 
pheasants were tested and no reactors were found. Van Roekel 
(1959b, 1960, 1961, 1964) reports the results of pullorum 
tests of pheasants for the Northeastern Conference. The report 
stated that no reactors occurred in the 20,480 and 21,512 
pheasants tested during 1961 and 1964, respectively. In 1960 
a single pullorum reactor was found in the 25,916 pheasants 
tested. In 1959 Van Roekel summarized the conference findings 
for the previous 6 years and reported no pullorum disease 
from pheasants. He concluded that fowl other than chickens 
and turkeys were not natural hosts for pullorum disease. 
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However, he cautioned that testing of fowl other than the above 
should not be discontinued until pullorum disease was further 
reduced in various states of the conference, 
California has had periodic problems with pullorum disease 
in pheasant flocks at its state game farms (Herman and Rosen, 
1949) . The authors state that pullorum disease was the number 
one problem of domestic poultry in the state of California, 
yet by 1949 all evidence of the disease had been eradicated 
from all state game farms. Constant checks were started at 
state game farms to insure clean flocks. The authors reported 
great progress had been made on the state-owned game farms in 
eliminating pullorum, but success was not as good at other 
farms. 
Massachusetts requires that pen-reared pheasants be 
tested before liberation. (Poultry Disease Control Laboratory, 
1944-1959). Testing started in 1943 and has continued each 
year since then. During the first 3 years few birds were 
tested; however, since 1946 the number tested has ranged from 
500 to 10,000 each year. A total of 91,000 birds have been 
tested in the program which thus far has shown only four 
reactors. All positive pheasants were found during the 1946-
47 testing season and at least one of the reactors was shipped 
into Massachusetts from another state. 
The Iowa State Conservation Commission has tested all 
pheasants held as brood stock at the Wildlife Research and 
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Exhibit Station since 1941. A complete summary of the testing 
completed by the Iowa Veterinary Diagnostic Laboratory at 
Iowa State University is available (Andrews, 1960). The 
testing program started in 1941 after a serious outbreak of 
pullorum disease at the farm. It was suspected that the in­
fection was introduced by wild pheasants which were trapped 
and added to the farm's breeding flock. When tested in 1941, 
421 of the 1363 pheasants reacted with the tube agglutination 
test. Reactors represented 28 percent of the pen-reared birds 
and 43 percent of the wild pheasants in the flock. There were 
67 reactors in 1942 and only one in 1945. Since 1945 13,058 
pheasants, have been tested of which only five were positive. 
Suspicious reactors occurred in 1958, 1952, 1951, and 1950; 
however, they comprised only 0.3 percent of the birds tested 
from 1945 to 1960. No ringneck reactors have been found at 
the farm after 1952. 
Andrews et (1963) tested 435 pen-reared pheasants 
from Iowa game farms. The 161 samples from birds on private 
game farms revealed four suspicious reactors. The four reac­
tors came from three private game farms and the low serum 
titers (1:12) of the reactors caused Andrews to question the 
results. An additional 274 pheasants tested at the Iowa Wild­
life Research and Exhibit Station were negative. 
An early report of Salmonella pullorum in wild pheasants 
was from Minnesota (Cass and Williams, 1947). S. pullorum 
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was isolated from the liver of a pheasant found dead in St. 
Paul. This bird was in fair physical condition when it was 
picked up in early April. S. pullorum was isolated from 5 of 
65 wild pheasants collected in eight counties of southern 
Michigan (Belding, 1955). Reactors (4 males and 1 female) 
appeared healthy and were in good flesh when captured in 
February and March. Belding reported that a state game farm 
in the eight county area had reported no reactors for 6 
years. 
Andrews (1960) tested 441 wild pheasants from various 
parts of Iowa and reported 15 pullorum reactors as determined 
by tests of eluates of whole-blood-saturated paper discs. 
Reactors came from 6 Iowa counties and most were taken 
during the November hunting season. The quality and repeat­
ability of the tests obtained on eluates from paper discs are 
in doubt and Andrews reports only 40 percent agreement with 
tube agglutination tests run on known positive serums. In 
early 1949 Weston (1954) collected blood samples from 46 wild 
pheasants captured in northern Iowa. The samples were tested 
at the Iowa State University Veterinary Diagnostic Laboratory 
and all were negative. Pullorum disease probably occurred in 
the wild pheasants captured and added to the Iowa game farm in 
1941; however, this cannot be substantiated. Several hundred 
serums from wild pheasants in Iowa have been tested at the 
National Animal Disease Laboratory since 1962 and all have 
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been negative for S. Pullorum.^ These serums were collected 
by the Iowa Cooperative Wildlife Research Unit from several 
areas and submitted to the disease laboratory for ornithosis 
testing. They were screened for pullorum when other tests 
were being completed. 
Compared to poultry the incidence of Salmonella pullorum 
in pheasants appears to be low; however, the pheasant seems 
to be the most susceptible to pullorum disease of all birds 
reared on game farms (Shillinger and Morley, 1937). The 
survey of available literature indicates it is not a major 
problem in pheasants on game farms in the United States. 
b. Fowl typhoid The inciting organism of fowl ty­
phoid is Salmonella gallinarum. Information of fowl typhoid 
in pheasants is limited. Hall (1959) states that typhoid is 
primarily a disease of chickens, but in exceptional cases 
ducks, turkeys, pheasants, peacocks, guineas, and a few other 
birds are affected. Hall describes a paper by Klien in 1893 
in which Klien reported a disease from pheasants in England 
which apparently was fowl typhoid. Klien named the causal 
organism Bacillus gallinarum. Truche (1923) and Shillinger and 
Morley (1942) state that pheasants are susceptible to fowl 
typhoid but supply no specific examples. It is assumed that 
reports issued by the Northeastern Conference on Avian Diseases 
^Page, L. National Animal Disease Laboratory, Ames, Iowa. 
On pullorum tests in wild pheasants. Private communication. 
1965. 
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includes pheasants tested for fowl typhoid as well as pullorum; 
however, the reports do not state this in every case. Van Roekel 
(1964) reported to the conference that 21,512 pheasants were 
negative for antibodies against S. gallinarum. Unpublished 
records from disease laboratories in various sections of the 
United States probably would contain additional reports of 
fowl typhoid in pheasants. Pheasants tested for pullorum in 
the conference before 1964 probably were tested for fowl ty­
phoid if polyvalent rapid plate antigen was used. 
c. Paratyphoid infections The motile members of the 
genus Salmonella are usually referred to as the paratyphoid 
group (Williams, 1959). There are between 400 and 500 sero­
logical types in the paratyphoid group. Symptoms associated 
with paratyphoid infections in birds often resemble those of 
pullorum and fowl typhoid. The isolation and identification 
of the etiological agent must accompany serological tests to 
determine the identity of a specific paratyphoid. 
Paratyphoids have been studied little in pheasants and 
published reports represent only a listing of the types iso­
lated. S. typhimurium appears to be the most common para­
typhoid in pheasants (Hinshaw et , 1944, Edwards et al., 
1948, Hine, 1956). Mateev et a^. (1964) and Edwards et al. 
(1948) report isolating several paratyphoids from pheasants 
including S. give, S. Kentucky, S. meleagridia, S. oranien-
burg, and S. san diego. Moran (1960, 1961a, 1961b) reports 
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isolations of S. cholerae-suis v. Kunzendorf, enteritidis 
and S. newport from pheasants. Each of Moran's isolations are 
from single individuals and none represented flock outbreaks 
during the period 1957-^1961. Bacillus (salmonella) enteritidis 
breslaviense was reported from the pheasant by Altemeier (1931). 
Henderson (1964) reports a paratyphoid from a single pheasant 
in Iowa. No additional information is given and the Salmonella 
type is not specified. The Report of the Northeastern Con­
ference on Avian Diseases (1960) reports paratyphoid in one 
pheasant from Connecticut. Hine (1956) reports that paraty­
phoid killed 20 game-farm pheasants in Wisconsin during the 
period 1934-49. 
Klein reports the isolation and identification of 
Bacterium phasianicida from pheasants during an epidemic of 
the disease in England in 1902 (Hadley et al., 1918). 
This organism was eventually identified as a paratyphoid of 
the genus Salmonella by Hadley et al. Mateev et al. (1964) 
reports S. typhimurium and S. inuenster in pheasant chicks on 
a game farm in Bulgaria in 1961-62. The paratyphoid was 
transmitted to the chicks from turkeys and fowls used to in­
cubate pheasant eggs on the farm. Several of the pheasants 
that recovered were carriers the following year. 
d. Paracolon infections The paracolon bacteria com­
prise a large group of serologically and biochemically re­
lated organisms of the family Enterobacteriaceae (Williams, 
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1959) . The paracolon seem to be intermediate between the para­
typhoids and the typical coliform organisms. Williams states 
that the exact distribution, incidence, and economic importance 
of paracolon infections are not determined, but that evidence 
indicates such infections are becoming more common. Breed 
et al, (1957) places the paracolon bacteria in the genus Para-
colobactrum. 
The paracolons are considered a problem of considerable 
economic importance to the turkey industry. (Edwards et al., 
1956). Edwards also lists chickens, canaries, ducks, parrots, 
and several mammals as suitable hosts. Edwards et (1948) 
reports paracolon isolates from pheasants taken from the wild. 
No additional information is given. It appears that very 
little has been published on Paracolobactrum in pheasants. 
3. Newcastle disease 
Brandly (1959) states that Newcastle disease (ND) is a 
specific, highly infectious viral disease, primarily of chick­
ens and turkeys. Most gallinaceous species and many other birds 
are also susceptible. 
Newcastle disease was known only in the Dutch East Indies 
prior to 1926. In 1926 at Newcastle-on-Tyne the virulent 
poultry disease first occurred in England (Dobson and Simmins, 
1951). The origin of the disease remains a mystery; however, 
within 20 years it spread to five continents. By 1948 it 
occurred in poultry of almost all nations except France, 
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Belgium, Holland, and the Scandinavian countries (Doyle, 1948). 
A disease with some of the characteristics of Newcastle disease 
was recognized in California in 1940. -It was called pneumen-
cephalitis, but found to be immunologically identical with 
Newcastle disease (Schoening and Osteen, 1948). Newcastle 
may have entered the United States as early as 1935. In Amer­
ica ND is different than that described in other countries 
because it appears as a relatively mild infection characterized 
by respiratory symptoms and little mortality (Doyle, 1948). 
The Asiatic strain of ND is generally much more virulent and 
causes a higher mortality than the American form. 
The first report of ND in the ring-necked pheasant was 
from New York in 1946 (Levine et , 1947). During March 
600 of 750 turkeys on the farm died of ND. The following 
September 10,000 pheasants were placed in range pens and after 
12 days they contracted ND. It was estimated that losses 
would have exceeded 50 percent if emergency slaughter had not 
started at once. Liebengood (1950) reports a severe outbreak 
of ND in a flock of 600 6-day-old pheasant chicks on an Illi­
nois game farm. More than 300 chicks died before the disease 
was controlled. Andrews (1960) relates that almost 700 ring-
necked pheasant chicks were lost to ND on a northern Iowa 
game farm in 1957. The source of infection was believed to 
have been dead chickens discarded on a local public shooting 
area visited by employees of the private game farm. An un-
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known poultry breeder apparently had scattered the infected 
chickens on the area as a convenient method of disposal. 
ND was diagnosed from a single pheasant in New York in 1958 
(Chute et , 1959). The Northeastern Conference on Avian 
Diseases (1962) reported ND from one pheasant in Virginia. 
The diagnosis of ND in game farm pheasants in California was 
reported by Mathey et al. (1950). 
In 1950 a California game breeder imported a variety of 
game birds including Chinese and Elliot pheasants from a 
dealer in Hong Kong, China (Rosen et a]^., 1955). Several par­
tridges in the shipment were dead on arrival and shortly 
after the new pheasants were introduced the breeder lost two 
of his original birds. The virulent Asiatic strain of ND was 
diagnosed from the imported birds only after the breeder had 
shipped some of them to other game breeders in California emd 
five other states. 
Pheasants (Lophophorus impeyanus) imported from Calcutta, 
India were the first source of ND in Holland (Jansen et al., 
1949, Jansen, 1951, Zuydam, 1950). Over half of the 50-bird 
shipment was dead on arrival and the remaining pheasants 
died soon thereafter. A secondary infection occurred in 
peacocks that were kept near the pheasants. Jansen states 
that Newcastle disease tended to become chronically epizoatic 
and difficult to control. 
Andrews (1960) examined serums from 446 wild and 435 pen-
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reared pheasants for specific antibodies against Newcastle 
disease virus. Three of the serums collected from birds on 
private game farms showed titers of 400. The samples 
were collected at three different farms in separate counties. 
Since 1950 composite serum samples from 11,427 pheasants at 
the Iowa State Wildlife Research and Exhibit Station, Boone, 
Iowa, have been tested for ND by the Iowa State University 
Veterinary Diagnostic Laboratory. All tests were negative 
for specific antibody. The Diagnostic Laboratory Tested 
serums from 46 wild pheasants and 26 pheasants of unknown 
origin for ND in 1954 and 1955 respectively. (Weston, 1954, 
Report of Veterinary Clinic, 1956). All of the samples 
were negative. 
ND virus has been isolated from pheasants in several 
foreign countries. Torlone (1954) isolated a strain of ND 
from a pheasant in Italy which was non-pathogenic for fowls 
and he considered it a distinct new strain of Newcastle 
disease virus. ND has often been called Picard's asiatic 
pseudo-pest in Italy where it is unknown during winter and 
spreads during the spring and reaches maximum in summer and 
fall (Ubertini, 1951) . ND is reported from pheasants in 
Poland (Uzieblo, 1961, Tropilo, 1964) , Germany (Weidenrnttller 
and Osthoff, 1953) and from Czechoslovakia (Skoda and Zuffa, 
1956) . Gordon et (1948) isolated ND virus from a single 
pheasant in England. During 1950 Canada experienced its first 
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epizootic of ND in the central area of British Columbia. The 
outbreak started in poultry in February and reached its 
peak in May. During this period Newcastle disease virus was 
isolated from several pheasants in British Columbia (Moyni-
han et al., 1951). 
Experimental ND infections in pheasants have been reported 
by several workers. Chinese ring-necked pheasants (Phasianus 
colchicus torquatus) were infected (Fenstermacher et , 1946) 
as well as the cape pheasant (Francolinus capensis) (Kaschula, 
1950) . Gustafson and Moses (1953) infected the silver pheasant 
(Gennaeus nycthemerus). 
Dearstyne et (1954) estimates that virus diseases were 
found in nearly 30 percent of all autopsies performed on 
poultry. Newcastle disease virus was rated the most prevalent 
virus in poultry. The persistance of a virus which is elimi­
nated by means of infected exudates and excreta, and which 
gains entry through digestive or respiratory routes may be 
furthered in the environment by protective substrates such as 
food, water, soil, and invertebrates such as arthropods, flat-
worms, and annelids (Boyd and Hanson, 1958). ND represents a 
potential problem on game farms in areas where poultry are 
reared, 
4. Botulism 
Toxin produced by the bacterium Clostridium botulinum 
is poisonous to fowl. Hinshaw (1959) discovered that both 
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type A and type C organisms can induce paralysis in birds. 
The toxin is produced by the bacterium in animal and vegetable 
material. Paralysis results in birds that consume this food 
material or from the consumption of larvae of certain insects 
which grow in decaying animal or vegetable matter. Reilly 
and Boroff (1961) report that high temperatures and humidity 
with the accompanying rapid decomposition of organic material 
seemed to be an important condition in the outbreak of botu­
lism on game farms. 
Botulism has been a serious problem in waterfowl in North 
America since the mid-1930*s. It was not recognized as a 
serious problem in pheasants until almost 20 years later. 
An intensive study of botulism in game farm pheasants 
was conducted by Cheatum et a^. (1957) in New York. A severe 
outbreak of botulism occurred at the New York State Game Farm 
and as many as 1889 pheasants died in a single day. Cheatum 
described the paralytic effects of the Clostridium botulinum 
toxin on pheasants. The first stage of paralysis was leg 
weakness and pheasants preferred to sit, or if aroused, would 
flush from a sitting position rather than run. During the 
second stage of paralysis flight power was lost and birds 
were immobile. In the final stage of paralysis pheasants 
were prostrate and unable to hold their heads up (limber neck) 
and eventually passed into a coma. Pheasants at the game 
farm were poisoned by consuming blow fly larvae which had 
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become toxic by coasuming meat from decaying pheasant carcasses. 
The outbreak was controlled by increased vigilance in removing 
dead pheasants from pens and by an application of DDT to the 
pens to reduce the blow fly population. Mass administration 
of antitoxin was also used by the authors to combat the 
botulism outbreak. Reduction of escape cover allowed more 
rapid desication of carcasses by sun and wind and increased 
chances of spotting dead pheasants during sanitation patrols. 
Cheaturn considered the reduction of ground moisture an im­
portant item in botulism control. 
Dinter and Kull (1954) reported botulism in a pheasant 
flock in southern Sweden. Pheasants consumed larvae of flies 
(Calliphora and Lucilia) which fed on dead rabbits in the 
vicinity. The Clostridium spores and organisms incubated in 
the crops of the young pheasants and 218 of 328 died. 
Hine (1956) reported botulism was diagnosed in 834 game 
farm pheasants in Wisconsin during a 15-year period. Vadla-
mudi et al. (1959) reports a severe outbreak of botulism in 
a 65,000-bird flock in northeast Wisconsin. The outbreak 
spread to 94 of the 100 pheasant pens on the farm and nearly 
10,000 birds were lost. Lee et al. (1962) reports botulism 
from a game farm in northern Wisconsin. The outbreak spread 
to 94 of the 100 pheasant pens on the farm and nearly 10,000 
birds were lost. Lee et al. (1962) reports botulism from a 
game farm in northern Wisconsin. Larvae of the blow fly 
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Lucilia illustris Meigen were incriminated in the spread of 
toxin to pheasants. Henderson (1964) reports botulism in 3 
pheasants in Kansas but provides no additional information. 
Major botulism outbreaks occurred on a pheasant farm in 
southern Iowa in 1947 and again in 1962. Milder outbreaks 
occurred on this game farm at various times during a 15-year 
period from 1950 to 1965. The game breeder lost 1300 pheas­
ants in 2 days during the 1947 outbreak. The breeder related 
that botulism was not well known in pheasants at the time and 
pheasant breeders from other states, particularly Wisconsin, 
informed him that botulism did not occur in pheasants. During 
the late 1950*s the Iowa breeder was contacted by some of the 
Wisconsin breeders whom he had written to 10 years earlier. 
The Wisconsin gaime breeders requested information on control­
ling pheasant botulism which was present on Wisconsin pheas­
ant farms at the time. The Iowa game breeder related that 
botulism was the most costly and serious problem he had faced 
in 20 years of breeding pheasants. 
Rosen and Mathey (1955) state that botulism is a disease 
of some importance on game farms in California. They also 
report that botulism reached epidemic proportions among wild 
pheasants in California during early fall. Rosen and Mathey 
and Andrews (1960) describe botulism and the problems encoun­
tered in its control in wild bird populations. 
The immunization of pheasants against botulism with 
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botiilinum toxoid has become popular during the past 5 years. 
The following papers should be consulted for additional in­
formation on prophylactic immunization of pheasants against 
Clostridium botulinum toxin: Rosen (1959), Boroff and Reilly 
(1959 and 1960), and Reilly and Boroff (1961). 
B. Some Parasites in Pheasants 
1. Syngamidae 
The round worms often referred to as gapeworms (Syngamus), 
redworms or forked worms commonly parasitize the trachea of 
many species of gallinaceous birds (Wehr, 1959). Wehr, Clapham 
(1935) and Schillinger and Morley (1942) provide descriptions 
of the nematode, its life history and pathology. Wehr states 
that pheasant chicks are very susceptible to gapeworms and 
that lesions are usually produced in the trachea of infected 
pheasants. The parasite is cosmopolitan in distribution. 
European workers have provided the majority of reports 
of gapeworm infection in pheasants. Syngamus trachea is re­
ported from pheasants in Italy by Carrara (1961), in France 
by Buzeby and Gevrey (1963), in Great Britain by Clapham (1961) 
Keymer et al. (1962) and Sharpe (1964). Syngamus is reported 
from pheasants in Germany by Lampe (1934) and by Grafner et al. 
(1964), in Poland by Martynowicz and Ramisz (1963) and in 
Romania by Lungu et (1956). Syngamus is reported in pheas­
ants in Canada by McGregor (1963) and in New Zealand by Daven­
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port and Cairns (1962). The majority of foreign reports of 
Syngamus in pheasants deal with game farm birds; however, 
Keymer et (1962) reports 39 wild pheasants were positive 
with Syngamus trachea in Great Britain. No information was 
provided on source of these pheasants. Indirect evidence of 
Syngamus in wild pheasants is presented by Davenport and 
Cairns (1962). They relate that a New Zealand game breeder 
lost 48 of 50 pheasants to gapeworm infections. The birds 
were kept in an area used by both wild and pen-reared pheasants 
the year before but no domestic chickens were in the area. The 
breeder assumed the gapeworm infections were introduced into 
his flock by four wild pheasants he had captured and placed 
in his pens. The second year the breeder moved his birds to 
"clean" ground and no losses occurred. 
Leibovitz (1962) reports 600 pheasant chicks were placed 
in a pen on a game farm and 150 died of gapeworm infection 
within 2 weeks after being confined in the pen. All 600 birds 
were morbid. The gapeworm was introduced into the pens the 
previous year by pheasant chicks the breeder purchased. 
McGregor (1963) reports that gapeworms were introduced into 
two Canadian pheasant farms that received shipments of chicks 
from the same hatchery. The game farms operated 2 and 3 years 
respectively with no gapeworm problem before the parasite was 
discovered on the farms. Mortality in the flocks was less 
than 5 percent; however, about half of the birds gaped and 
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showed signs of weakness, depression, and marked emaciation. 
Reports in the literature of Syngamus parasitism on pheas­
ants in the United States are common. Morgan and Claphaia 
(1934) brought seven 2-week old pheasants to the laboratory 
to study gapeworm transmission. Before the experiment started 
one of.the pheasants died. It had a "natural" gapeworm in­
fection. The authors transmitted the gapeworm to other pheas­
ants through earthworms, Lumbricus terrestria and Eisenia 
foetida. The infected pheasants gaped severely for about 3 
weeks but after 12 weeks no signs of distress appeared and no 
Syngamus eggs appeared in fecal material collected from the 
pheasants. The authors concluded that the birds had recovered. 
Olivier(1942, 1944) reports a similar acquired resistance of 
pheasants to gapeworm infestation. Oliver gave 50 5-week-old 
pheasants 3000 embryonated eggs and hatched larvae of Syngamus 
trachea. Over 50 percent (28) of the pheasants died between 2 
and 4 weeks after inoculation; however, the survivors developed 
a marked resistance to a second inoculation with S. trachea. 
Necropsy of pheasants revealed few or no tracheal worms in 
resistant pheasants while controls averaged 74 gapeworms per 
bird. Oliver concluded that the resistance pheasants developed 
to gapeworms persisted after the gapeworms which induced the 
resistance were lost. Beaudette (1942) reported gapeworms in 
25 of 316 pheasants checked in New Jersey. The Northeastern 
Conference on Avian Diseases (1957) reported Syngamus trachea 
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in pheasants from New York, Pennsylvania and Rhode Island. 
Gilbertson and Hugghins (1964) checked 262 wild pheasants in 
South Dakota for helminth parasites and did not find gapeworms 
although several other helminth . species were discovered. 
Many studies have been conducted to rid pheasants of 
gapeworms. Efforts have been aimed at eliminating the para­
site from the pheasant or in eliminating an essential stage 
in its life cycle. It was considered that perhaps the elimina­
tion of earthworms might break part of the life cycle; however, 
Grafner et a2. (1964) has demonstrated that earthworms are not 
necessarily -important in gapeworm transmission and that 
pheasants can become infected by direct ingestion of Syngamus 
ova. 
Lampe (1934) demonstrated adequate sanitation and segre­
gation of sick birds reduced syngamiasis. Syngamiasis reduced 
profits on large game farms and new methods were needed to 
control the infection in pheasants. Chandler and Reed (1961) 
discussed the use of barium antimonyl tartrate inhaled as a 
dust by parasitized pheasants. This treatment was moderately 
effective; however, its use on large flocks was time consuming 
and expensive. Herman and Kramer (1950) report many pheasants 
can not tolerate the large doses of barium antimonyl tartrate 
required to kill gapeworms. They tried a system of pen rota­
tion at the California State Game Farm, but after standing 
idle for up to 2 years the pens were still contaminated and 
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pheasants suffered gapeworm infections. The authors concluded 
that carry over of infective material in the soil was more im­
portant than carry over in latent or carrier birds. An effort 
was then made to fumigate pheasant pens with ethylene dibromide 
to reduce gapeworm infection. 
The treatment was successful in reducing the extent of 
the infection but did not eliminate gapeworms entirely. 
McGregor et (1961) reports gapeworms occurred in birds 
from a large pheasant flock every year during a 10-year period. 
They used an application of diesel fuel oil and mercury bi­
chloride twice each year on pheasant pens and reported good 
success in controlling outbreaks of syngamiasis. Before con­
trol measures were instituted at the game farm which reared 
about 6000 pheasants annually the morbidity of young pheasants 
was as high as 30 percent; however, the mortality rate was 
never over 10 percent. Thiabendazole has been used to control 
Syngamus infection in pheasants. Leibovitz (1962), McGregor 
(1963) , and Sharpe (1964) report success with the drug used 
as a feed additive. McGregor also administered the drug as 
a water dispersable powder without success. When incorporated 
in o pelleted grower feed the drug was very successful and 
pheasants regained vitality rapidly. Lucas and Laroche (1957) 
used carbon tetrachloride as an antihelmintic with some success. 
Kelly (1962) used subcutaneous injections of Disophenol 
(2,6-diiodo-4-nitrophenal) to control gapeworm infections in 
41 
mature pheasants. Kelly reports the treatment as highly 
effective; however, the drug was toxic and 11 percent of the 
pheasants died from the treatment. The author attributed 
part of the loss to the marked debilitation of the birds due 
to parasitism. 
The effect of gapeworm infections on game farm pheasants 
can be severe and obvious, or almost undetectable. McGregor 
et al. (1961) states "Syngamiasis is a dramatic disease in 
its extreme.form and acute signs are easily observed, but 
lightly infected birds are sometimes difficult to detect." 
A detailed study of the effects of gapeworm disease on 
pheasants was conducted by Guilford and Herrick (1954). This 
paper should be consulted on the acquired resistance of 
pheasants to Syngamus and on the pathology associated with 
Syngamiasis. 
2. Mallophaga 
Mallophaga or chewing lice occur on numerous species of 
North American birds. Emerson (1962, 1951) summarized the 
known information about Mallophaga and their host in North 
America. Emerson lists the following Galliformes and number 
of species of Mallophaga reported from them: Bobwhite 
(Colinus virginianus Linnaeus) 3, scaled quail (Gallipepia 
squamata vigors) 3, California quail (Lophortyx californica 
Shaw) 2, Gambels quail (Lophortyx gambelii Gambel) 3, 
mountain quail (Oreortyx picturs Douglas) 2, harlequin quail 
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(Cyrtonyx montezumae Vigors) 2, chukar- (Alectoris graeca 
Meisner) 5, gray partridge (Perdix perdix Linnaeus) 5, turkey 
(Meleagris gallopavo Linnaeus) 4. The following species of 
Mallophaga are reported by Emerson from the ring-necked 
pheasant: Amyrsidea megalo soma Overgard, 1943; Goniocotes 
chrysocephalus Giebel, 1874; Goniodes colchici Denny, 1842; 
Lagopoecus colchicus Emerson, 1949; Lipeurus machulosus 
Clay, 1938; and Oxylipeurus mesopelios cochicus Clay, 1938. 
In 1951 Emerson listed two additional species from the 
ring-necked pheasant which were omitted from his 1960 paper 
namely Cuclotogaster heterographus and Menacanthus sp, 
Malcomson (1960) lists two additional species of 
Mallophaga from pheasants, namely Cuclotogaster heterographus 
and Goniodes capitatus. Emerson (1962) lists these species 
from poultry, but not specifically from the ring-necked pheas­
ant. The chicken body louse Menacanthus stramineus (Nitzsch) 
has been reported from pheasants held in captivity by Piaget 
(1880) and Monnig (1938). Keymer et al. (1962) also reports 
this louse from a single juvenile pheasant in Great Britain. 
The first species found on Iowa pheasants during the 
current investigation was Lipeurus maculosus Clay. This 
species was first reported and identified from pheasants in 
Hungary and England by Clay (1938). The original description 
was from pheasants at Perthshire (England). Clay described 
5 male and 23 female Lipeurus from an unreported number of 
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ring-necked pheasants. Lipeurus maculosus is reported from 
the ring-necked pheasant by Malcomson (1960). Emerson (1951) 
also reports that Lipeurus maculosus Clay had previously 
been found in ring-necked pheasants in Connecticut, New 
Jersey, Oregon, Wisconsin, and British Columbia. 
The second species of louse found on Iowa pheasants was 
Goniodes colchici which was first reported from ring-necked 
pheasants by Denny in 1842. It was also reported on pheasants 
by Malcomson (1960), Emerson (1951), 1962) and Stockdale (1964). 
Emerson (1951) reports Goniodes colchici on pheasants from 
California, Montana, Oregon, British Columbia, Ontario, and 
Iowa. 
Ecological aspects of Mallophaga and their hosts were 
thoroughly studied by Ash (1960). He evaluated the relation­
ships between avian Mallophaga and their hosts, the extent 
and effect of louse parasitism of birds, and fluctuations in 
parasite populations throughout the year. Ash found a single 
pheasant infested with the louse Amyrsidea. His general con­
clusion about avian Mallophaga is that generally a normal louse 
population has little effect on the host because parasite 
numbers probably are held in check by preening and dustbaths. 
Ash states that an increase in the number of parasites probably 
does not weaken a bird much, but that a sick or injured bird 
may become heavily infected because it is unable to remove ex­
cess parasites. 
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Little published information is available on chewing lice 
infesting pheasants in Iowa. Emerson (1951) reports Goniodes 
colchici Denny from the ring-necked pheasant in Iowa, but 
provides no details other than host record. Stockdale (1964) 
speculated that ring-neck pheasants might disseminate the 
chicken body louse Menacanthus stramineus to range chickens 
and turkey flocks in Iowa. Stockdale collected 57 wild ring-
neck pheasants from eight different counties in Iowa during 
two open hunting seasons. No chicken body lice were found; 
however, he did find Amyrisidea megalosoma Overgard, Lipeurus 
maculosus Clay, Goniocotes chrysocephalus Giebel, and Goniodes 
colchici Denny. Mônnig (1938) reports the chicken body louse 
from the pheasant in Europe. Stockdale also identified the 
pheasant body louse Amyrisidea megolosoma from two game farm 
pheasants in Iowa. In 1956 Gless^ collected Lipeurus maculosus 
from a wild pheasant shot in the vicinity of Roland in central 
Iowa. No other records of chewing lice on pheasants in Iowa 
were found in the literature. 
^Gless, Elmer, Ames, Iowa. On Mallophaga infestation in 
a wild pheasant. Private communication. 1965. 
45 
IV. PROCEDURE OF INVESTIGATION 
A. Methods of Game Farm Evaluation 
1. Conservation Commission records of game farms 
The Iowa State Conservation Commission issues licenses 
($2.00 per annum) to game breeders. Game breeding license 
fees to date have been for the period April 1 to March 31 of 
the following year. When game breeders"receive their licenses 
a report form is included for use by the breeder in summarizing 
his activities. A report must be submitted to the commission 
when the breeder applies for a renewal of his license or at 
the end of the year. These reports provide an annual record 
of the activities of game breeders in Iowa. Each game breeder 
must report the number and species of birds reared during the 
year and the number of species on hand when the report is 
filed in March or April. Information is also requested on. 
the numbers and species of birds purchased or sold during the 
year. 
Reports have been filed by 70-80 percent of the breeders 
operating from 1960-63. Individuals licensed for the past 
year who did not reapply for a subsequent game breeding permit, 
however, often failed to reply. The reports pheasant breeders 
filed varied in information contained. A few neglected to 
indicate the location of their game farm, some omitted in­
formation on flock size and production. Discrepancies due to 
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poor record keeping by game breeders were evident in some re­
ports. Such reports were detectable and subsequently eliminat­
ed from consideration in this study. 
Past reports are on file at the license section of the 
Iowa Conservation Commission. Donald Criswell, Superinten­
dent of License, granted the investigator permission to examine 
records in the files and to extract needed information. The 
records provided name and location of licensed game farms and 
data on size and annual turnover in numbers of farms. This 
information on individual game farms was summarized for each 
year 1960-63. Each year the location of all farms was plotted 
on state highway maps for use when visiting game farms. 
Information on game breeding and shooting preserves was 
obtained from reports filed with the conservation commission. 
Mr. William Brabham, former Superintendent of Game provided 
the investigator with information from these reports. Addi­
tional information was obtained from biennial reports on the 
Commission. The type of information collected from preserves 
was similar to that obtained from game breeders. 
2. Correspondence with game breeders 
A mail survey was used to contact game breeders and 
shooting preserve operators who kept pheasants. A letter out­
lining the project and explaining its objectives, and intro­
ducing the investigator was sent to each breeder (Figure 1). 
The breeders cooperation was solicited on a stamped, self-
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Date 
Dear 
The Wildlife Research Unit at Iowa State University has 
undertaken a pheasant blood study in cooperation with the Iowa 
Conservation Commission. We want to check pen-reared pheas­
ants for pullorum and Newcastle diseases. Cooperators are 
needed, who would be willing to have a sample of their birds 
checked. A small sample of blood will be taken for testing, 
and a complete report on each pheasant tested will be sent 
to the owner. No charge will be made for this service. 
State Conservation Commission records indicate that you 
own pheasants, and therefore, you might wish to cooperate in 
this study. If you are interested in this program and would 
be willing to have a sample of your flock checked, please 
return the enclosed postcard with your name and address. 
Sincerely, 
Arnold 0. Haugen, Leader 
Iowa Cooperative Wildlife 
Research Unit 
Science Hall 
Iowa State University 
Ames, Iowa 
By: David Roslien, Investigator 
Enclosure 
Figure 1. Form letter explaining the testing program and 
soliciting cooperation from private pheasant 
breeders 
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I wish to cooperate in pheasant study. 
I do not wish to cooperate in the study. 
Number of birds in your flock at present. 
Directions for reaching your farm (from nearest 
town) 
Name — 
Address 
Phone No. 
Figure 2. Self addressed post card form sent to pheas­
ant breeders for their convenience in replying 
to form letter outlining the study 
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addressed postcard enclosed with each letter (Figure 2) . Game 
breeders were asked to complete the card and to supply direc­
tions for reaching their farms. A second form letter summariz­
ing the program was sent to interested pheasant breeders before 
they were visited (Figure 3). This letter suggested when the 
investigator could visit the breeder and asked him to suggest 
the time most convenient for such a visit. A self addressed, 
post card was supplied for the breeder's convenience in reply­
ing to the investigators questions. The letter reminded the 
breeder of a planned visit and reinforced the objectives of 
the disease study for those who expressed interest when first 
contacted. 
The positive approach used in the second letter was so 
effective that the first letter was not used after the initial 
mailing in late 1961. Most game breeders cooperated and the 
second letter introduced the project adequately. 
Information supplied by a game breeder was tabulated and 
recorded with other information about the game farm. Game 
breeders were visited even though they neglected to return the 
postal survey card. 
3. Investigator's records on Pheasant farms 
Information was collected on all phases of a pheasant 
breeding operation. Size, general condition, management 
practices, and remarks on general matters were recorded 
(Figure 4). Pertinent information was recorded for each pheas-
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The Iowa State Conservation Commission and Iowa Cooperative 
Wildlife Research Unit are conducting a statewide survey of 
pheasants reared by Iowa game breeders. We hope to visit all 
persons rearing pheasants under Iowa Conservation Commission 
game breeding permits. 
Iowa Conservation Commission records indicate that you own 
pheasants. Therefore, I plan to contact you in the near future. 
The purpose of my visit will be to explain our disease testing 
program. If you agree to participate in this program, I'll 
collect blood samples from your adult pheasants for use in 
pullorum and Newcastle disease tests. This disease testing 
is a free service, and your cooperation is voluntary. 
I will be in your vicinity , and will stop to 
talk over our testing program with you at that time. Please 
use the enclosed card to advise me of a convenient time for 
my visit. 
Respectfully yours. 
David J. Roslien 
57 Science Hall 
Iowa State University 
Ames, Iowa 
Figure 3. Form letter sent to pheasant breeders to re­
mind them of the purposes of the study and 
of the investigators intention to visit them 
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FIELD DATA SHEET 1390 WILDLIFE RESEARCH UNIT 
SCIENCE HALL 
Sheet no. AMES, IOWA 
Species Farm Owner 
Collector Address 
Date 
County 
Flock Size (adults) (juveniles) 
Drainage - good,medium,poor 
Soil - clay,loam,sand 
Feed 
type trade name % protein antibiotics 
Pens(floor) 
Crowding (sq.ft. /bird) 
Area diseases 
species 
Introduced animals 
number 
Bird or egg source 
Remarks 
Figure 4. Data sheet for collecting information on game 
farms surveyed for infectious diseases in 
pheasants 
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ant selected for bleeding, including sex, age, physical condi­
tion, leg band number, and laboratory serum sample number 
(Figure 5). 
B. Source of Pheasant Blood Samples 
1. Private game farm pheasant samples 
Ring-necked pheasants owned by private game breeders were 
surveyed with greatest intensity for specific antibodies. 
Private game farms were designated as establishments where 
game was held and or reared by permission of the Iowa Conser­
vation Commission. Individuals licensed as game breeders were 
called pheasant breeders if they held captive or reared pheas­
ants during a license year. A pheasant flock was defined as 
any number of pheasants owned by a pheasant breeder. The 
location of a pheasant flock, urban or rural, was called a 
pheasant or game farm. 
Blood samples were collected from pen-reared pheasants 
reared and held under varying conditions. Large and small 
flocks were sampled throughout the state in all seasons. 
Management techniques were examined at all game farms in order 
to evaluate any possible relationship of the incidence of in­
fectious disease to management. Each breeder's reasons for 
keeping pheasants were noted. 
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FIELD DATA SHEET 1390 
Sheet No. 
FARM OWNER_ 
ADDRESS 
WILDLIFE RESEARCH UNIT 
SCIENCE HALL 
AMES, IOWA 
DATE 
SPECIES 
Blood 
sample 
Band 
number 
Sex 
M F 
Physical 
condition 
12 3 
Age 
(months) 
Remarks 
Figure 5. Data sheet for collecting information on 
game farm pheasants surveyed for infectious 
diseases 
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2. Iowa State Wildlife Research and Exhibit Station pheasant 
samples 
Pheasants at the State Wildlife Research and Exhibit 
Station, hereafter called the Station,were tested throughout 
the study. Dr. F. K. Ramsey, Head, Department of Veterinary 
Pathology, Iowa State University and the investigator collected 
blood samples at the Station during the study period. Ramsey 
and members of his staff tested (official state tests) pheas­
ant brood stock at the Station during March each year (1961-
64). The author and members of the wildlife research unit 
were invited to assist Dr. Ramsey in the blood study. At 
other times during the year, blood was collected and tested 
by the investigator. These blood samples were collected from 
wild pheasants captured by trapping or spot lighting in various 
parts of Iowa by Commission personnel. Surplus pheasants re­
leased into the wild by the Commission were tested before 
removal from the Station. 
The Station was selected for repeated testing of pheas­
ants because it was a large operation located near Iowa State 
University. Complete cooperation needed for an intensive 
testing program was available at the Station, but not from pri­
vate game breeders. The Station was operated with above aver­
age efficiency and it was hoped information could be obtained 
which related incidence of disease to management practices. 
The Station was also selected because Salmonella outbreaks had 
occurred there in previous years (Andrews, 1960). 
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Annual tests for pullorum and fowl typhoid reactors were 
carried out from 1941-1964 on Station pheasants. Pullorum 
reactors were found in 4 separate years between 1941 and 1951, 
but none have occurred since then (Andrews, 1960). Since the 
Station has had a long uninterrupted history of testing for 
Salmonella, it provided an excellent location for intensive 
study of incidence of Salmonella specific antibodies in 
pheasants. 
It is iinportant for the state operated station to test 
pen-reared pheasants because it should set an example for 
private farms to follow. Most pheasants hatched and reared 
at the Station were released into the wild in southern Iowa. 
The production of disease-free birds is necessary for good 
public relations as well as for good game farm management. 
Ring-necked pheasants were of major interest on all 
farms; however, the Commission requested the investigators 
help in testing Reeves pheasants at the Station on two 
occasions. The results are included with other information 
from this farm. 
3. Commercial shooting preserve pheasant samples 
Serum from pheasants at several commercial shooting pre­
serves were tested for Salmonella and Newcastle disease virus 
specific antibodies. The three private preserves which oper­
ated in Iowa during the study were not visited. 
Disease problems on preserves are of economic importance 
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because preserve operators are required by law to release at 
least 20 percent of their annual production into the wild for 
purposes of restocking farms in the vicinity of the preserves. 
Preserve owners are interested in disease problems because 
customers insist on shooting birds that are good flyers. 
Since some preserves purchase pheasants and other game birds 
from private game breeders in Iowa, an evaluation of disease 
problems on game farms relates to similar problems on pre­
serves. This phase of the study was particularly encouraged 
by William Brabham of the Iowa State Conservation Commission. 
4. Wild pheasants blood samples 
Richard Andrews (1960) surveyed wild pheasants for spec­
ific antibodies during 1958-60 in Iowa. His work provided a 
logical base for continuing incidence studies on wild birds. 
No specific program was started by the investigator to test 
serums from wild birds; however, when pheasants were collected 
for other unit projects they were tested for specific anti­
bodies. Wild pheasants were collected in northern, central, 
and southern Iowa on study areas established by the Wildlife 
Research Unit. Information obtained on diseases in wild pheas­
ants increased value of the study since wild and pen-reared 
pheasant populations may mingle on Iowa game farms-
Wild pheasants captured by Conservation Commission per­
sonnel in southern Iowa were tested for Salmonella reactors be­
fore they were placed in holding pens at the State Station. 
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These tests were important because introduction of new pheas­
ants into a "clean" flock could cause serious disease problems. 
The wild-caught birds were later used as brood stock and were 
tested a second time as part of the Statioris annual Salmonella 
testing program. 
5. Pheasants used in experimental studies on blood 
Pheasants were obtained from the Iowa State Wildlife Re­
search and Exhibit Station for experimental studies on the 
length of time circulating antibodies of Salmonella pullorum 
may be detected. 
One game breeder included in the testing program for 
Salmonella kept several breeds of domestic poultry as well as 
pheasants. The game farm was located at Mount Ayr, Iowa 
(Ringgold County). The owner willingly cooperated in testing 
all species on the farm. Pheasants on this farm were tested 
early in the study and a questionable low titer reactor was 
detected. This fact, and the poor management practiced on the 
farm indicated that the farm provided an ideal environment for 
incidence studies of Salmonella in different species of birds 
confined on the same area. 
C. Selection of Pheasants for Bleeding 
A completely satisfactory method of selecting pheasants 
from a flock for testing was not available with the time and 
help at hand. Selection of a random sample of pheasants from 
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a flock necessitated catching each bird and bleeding a certain 
predetermined number. This was not practicable in flocks of 
several thousands of birds in large open range pens. The 
estimation of the sample size required to detect reactors if 
they occurred in a large flock was a second major problem in 
the sampling design. Some estimate of the infectivity of 
the disease agents for pheasants was needed before the sample 
size for each flock could be determined. Specific information 
was not available in the literature and furthermore it was 
hoped the required answers would be provided by the present 
study. 
Newcastle disease virus is widely accepted as a flock 
condition where all individuals have an increase in specific 
antibody which is detectable serologically if the disease is 
active in the flock. Salmonella infections, however, are prob­
ably not as predictable or widespread in a flock and no single 
estimate of percent of reactors in infected flocks would be 
best under all conditions. After consultation with Dr. W. 
Fuller, Iowa State University Statistical Laboratory, it was 
decided that the problem was best approached by adopting a 
standard method(s) and carrying out similar procedures on all 
flocks. This precludes a probability statement from being 
drawn from data in the sample, but it does not change the basic 
value of the information. 
Pheasant flocks were separated into two groups for sampling. 
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Small flocks were designated as those with fewer than 30 pheas­
ants, and large flocks those with more than 30 birds. Blood 
samples were taken from all pheasants in small flocks. In 
large flocks held in one pen, blood samples were taken from 
30 pheasants and from all additional pheasants which appeared 
xinthrifty. Physical abnormalities such as ruffled feathers, 
pasty vents, or respiratory distress were sufficient reason 
to regard a bird as suspicious and to collect a blood sample. 
In large flocks separated into several pens, blood samples 
were collected from 30 pheasants in each pen and from any 
additional birds that looked suspicious. If Salmonella reac­
tors occurred in a flock, as many pheasants as possible were 
retested with the rapid plate test. 
Exceptions to the standard procedure occurred when game 
breeders could not be persuaded to cooperate in testing the 
required number of birds. Pheasants younger than 6 weeks of 
age were not bled; however, their presence in the flock was 
considered; therefore, some flocks were called large even though 
fewer than 30 pheasants were old enough to bleed. Some 6-8-
week-old pheasants were rapid plate tested for pullorum and , 
fowl typhoid; however, other Wildlife Research Unit investi­
gators demonstrated that pheasants younger than 8 weeks tended 
to suffer shock and died after the collection of several mili-
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liters of blood with a hypedermic syringe.^ A few game breed­
ers kept "pet" pheasants that were 4-5 years old. These birds 
were not bled because of the danger of shock which Andrews 
(1960) found sometimes occurred in old birds when they were 
handled. 
Open range pens with heavy cover and several hundred 
pheasants were difficult to examine for birds in obvious physi­
cal distress. The entire flock was disrupted when efforts 
were made to catch and bleed suspicious-looking birds under 
these conditions. The breeder often captured such birds at 
feeding time and the investigator later returned for them. 
Generally, the standard sampling procedure was followed 
and variations occurred only when the procedure would have 
caused personal relations problems that would have overshadowed 
the value of any data that might have been collected. 
D. Technique for Bleeding 
Pheasants in the Field 
1. General procedure 
Blood was collected from the jugular veins or from the 
brachial veins of all pheasants checked for specific antibodies. 
The lumen of the right jugular is larger than the left, and 
therefore was the preferred vein for bleeding operations. It 
^Harris, Hallet, Wildlife Research Unit, Ames, Iowa. 
Blood collection procedures and losses with juvenile pheasants. 
Private Communication. 1963. 
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was easily exposed anterior to peQtoral juncture of the wing 
and body trunk on the side of a pheasants' neck. When blood 
was collected from the brachial vein, the feathers on the 
ventral surface of the brachium were removed to expose the 
vein. 
Leur-lok-type 5cc hypodermic syringes with 18-, 19-, or 
20-gauge needles were used to collect blood samples. Larger 
gauge needles (18) were preferred for speed and efficiency; 
however, they caused more tissue damage and increased the like­
lihood of hemorrhage. Bleeding young pheasants necessitated 
the use of 20-gauge needles. The needle was inserted into 
the vein and 2-4cc of blood were collected and emptied into 
a 10x150mm culture-tube which was then corked. The syringe 
and needle were rinsed thoroughly with clean 0.85-percent 
saline solution after each bird was bled. 
The sex, age and physical condition of each bird were 
recorded at the time of the bleeding. A serially numbered 
aluminum leg band was attached to each bird before it was 
returned to its pen. Blood samples were assigned serial ac­
cession numbers which were recorded along with the correspond­
ing leg band number. 
Special precautions were taken to prevent the investi­
gator from transporting infectious agents or parasites from 
one game farm to another. Syringes and needles were cleaned 
and sterilized each time they were used, A 1:20 dilution of 
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Kreso Dip^ containing coal tar hydrocarbons and 18 percent 
phenol was used to disinfect the bleeding table, investigator:*s 
shoes, catch nets, and other equipment transported from farm 
to farm. This disinfectant apparently was effective against 
both ectoparasites and infectious agents. 
Ample time was allowed at each game farm so that the in­
vestigator could visit with the game breeder about his bird 
business and about difficulties he experienced in rearing 
pheasants. Information was obtained and recorded about vari­
ous aspects of the game farm during these visits. Game breed­
ers often wanted information on management or on location of 
other game farms they could visit. The investigator's opinion 
of the breeders operation and how it could be improved was 
often solicited. The techniques used to establish good per­
sonal relations with game breeders were extremely important 
to the study and were patterned after methods suggested by 
Macdougall (1952). 
2. Procedure for large flocks 
Blood collections from large flocks required considerable 
organization since multiple blood collection units or bleeding 
stations were usually operated (Figure 6). Each unit gene­
rally consisted of one person who collected the blood sample 
and a second person who caught, banded, and held the pheasant 
^Kreso Dip, Number 1, Manufactured by Parke, Davis and 
Company, Detroit, Michigan. 
Figure 6. Blood collecting procedure used on large 
flocks of pheasants 
Figure 7. A portable drafting table was used to 
provide an elevated work space for bleed­
ing and testing pheasants in the field 
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for bleeding. When several hundred pheasants were bled at 
a game farm one person recorded information for all bleeding 
units and a second person banded birds for all stations. 
This helped coordinate the serial band and accession numbers 
with the proper bird and blood storage tube. When pheasant 
blood was rapid plate tested for pullorum and fowl typhoid 
an additional person was responsible for the tests. 
When pheasants were in large range pens, flock owners 
were encouraged to capture and crate pheasants before the 
start of bleeding operations. The investigator was relieved 
of this responsibility and valuable time was saved for visit­
ing with the breeder. The investigator used a fish landing net 
with 20-inch diameter hoop and l^s x l^g-inch cotton mesh bag 
for catching pheasants in the pens. The hoop with a 36-inch 
handle was ample for catching pheasants under all conditions 
except in large range pens with heavy cover. 
3. Procedures for small flocks 
Most pheasant flocks were small and the investigator 
visited them by himself or with one assistant. Owners of 
small flocks usually were present when their birds were hand­
led and often caught birds while the investigator bled them 
and recorded pertinent information. 
A portable drafting table provided an elevated work space 
for bleeding pheasants (Figure 7). If an assistant was pre­
sent he usually banded the bird and held it for bleeding. 
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When the investigator worked alone, holding cones (Figures 8 
and 9) or a restraining board (Figure 10) were used to hold 
pheasants. The restraining board was constructed from a 
6'xl'xl" pine board. Each pheasant's legs were clamped to 
the board with a hinged latch secured by a small hook and eye. 
Leather straps passed over the trunk and neck of the birds 
and held them firmly against the board. Tension on the 
leather straps was adjusted with a heavy rubber band and a 
common household door spring. Several pheasants were caught 
and restrained in cones or on the board until they were bled. 
Pheasants were bled from either the jugular or brachial vein 
when the restraining board was used. Cones permitted bleed­
ing only from the jugular vein. With practice the investi­
gator learned to bleed pheasants without a cone or restrain­
ing board. The bird was held securely by pressing its left 
side against a flat surface and its tail end forced against 
the body of the investigator. Downward pressure on the 
bird's anterior trunk was exerted with the investigators 
left hand while exposing the birds right jugular vein with 
thumb and forefinger. The investigators right hand remained 
free to manipulate the needle and syringe. This method was 
rapid and efficient, 
4. Procedure for caring for blood samples in the field 
Culture tubes of blood were transported in wooden racks 
with a capacity of 60 tubes. A special carrying box was con-
Figure 8. A holding cone used to restrain pheasants 
Figure 9. Blood collection procedure used when a 
pheasant was restrained in a holding cone 
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Figure 10. A restraining board used to hold pheasants 
securely for bleeding 
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structed to hold 120 tubes. Pheasant leg bands were opened 
in the laboratory and fastened to the tube racks so that serial 
numbers on the bands and tubes corresponded (Figure 11). No 
bands were lost or separatedfrom their respective sample tubes 
during transport with this system. Spreading and attaching the 
bands to the rack before going into the field permitted easy 
removal and placing on birds without the use of a banding 
plier. This simplified field work and saved time. 
Blood samples were held at air temperature if the inves­
tigator transported them to the laboratory the same day on 
which collected. Samples not returned to the laboratory the 
same day collected were refrigerated until transported to the 
University. A portable ice chest was used to cool the blood 
samples where electric refrigeration was not available. 
5. Field testing for pullorum and fowl typhoid 
Field tests for pullorum and fowl typhoid were frequently 
performed in the study. The rapid plate test with stained K 
polyvalent antigen^ was used for these tests. The rapid plate 
agglutination procedure recommended by the antigen manufactur­
er was followed. The 12 x 12-inch test plates were cut from 
0.25-inch thick plate glass. The plate surface was ruled 
into 1 X 1-inch squares with a diamond-point pencil. A desk 
lamp fitted with a heat lamp element was used to adjust the 
^Pullorum Antigen, Stained K Polyvalent, Manufactured 
by Dr. Salsbury's Laboratories, Charles City, Iowa. 
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temperature of the plate to 70-80 degrees Fahrenheit when 
needed in cold weather. A standard loopful of blood (0.02cc) 
was added to one drop (O.OScc) of antigen and the mixture in­
cubated for 1 minute before readings were taken. 
The investigator secured a pullorum-typhoid testing per­
mit and flock selector permit by completing an Iowa State 
University short course for Salmonella testers. Dr. C. E. 
Lee, Poultry Science Department, Iowa State University 
administered the required tests to the author. 
Field tests for Salmonella were conducted for several 
reasons. Game breeders were anxious to get results on their 
flock and the rapid plate test provided this information be­
fore confirmatory tube agglutination tests were completed. 
Field tests were, in part, a public relations gesture to the 
breeder. Plate tests also provided the investigator with 
immediate information on the condition of a pheasant flock. 
If reactors or questionable reactors occurred they were re­
moved from the flock and destroyed, or brought to the labora­
tory for observation and or necropsy. This eliminated the 
necessity for a return trip to a game farm to pick up pheas­
ants for laboratory work if reactors were confirmed with the 
tube agglutination test. 
Rapid plate agglutination tests were used to screen large 
flocks each spring before egg production started. Operators 
usually caught and placed their pheasants in lay-pens each 
Figure 11. Wooden racks,and carrying box used to trans­
port pheasant leg bands and culture tubes 
into the field 
Figure 12. Equipment used in carrying out tube agglu­
tination tests for Salmonella 
Figure 13. Linbro plastic depression trays were used 
to conduct hemagglutination-inhibition 
tests for Newcastle disease virus antibodies 
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spring, and little additional effort was required to test all 
birds for pullorum and fowl typhoid. Serum collections from 
brood stock on large game farms was a physical impossibility 
and the rapid plate test provided valuable information in the 
absence of tube agglutination tests. 
E. Methods of Laboratory Analysis 
1. Separation of serum samples 
Blood samples usually had clotted before the investi­
gator returned to the laboratory. If serum had not already 
separated from the clot the blood tubes were placed in a 37 
degree Centigrade water bath for 2 hours. The clots usually 
were "rimmed" from the tubes after incubation, and refriger­
ated overnight. If serum was already separated upon return 
to the laboratory the samples were immediately refrigerated 
for 10 to 12 hours. 
The tubes containing the serums and clots of cells were 
centrifuged at 1500 rpm for 10 minutes in an International 
model SBV centrifuge. When the clots were well packed the 
serums were decanted into 12 x 35 mm glass shell vials which 
were then stoppered with corks. The corresponding blood ac­
cession numbers were written on the vials and the serums were 
frozen until used for serological tests. 
75 
2. Tube agglutination test procedures 
The application <5f various agglutination procedures to 
pheasant serums was reviewed by Andrews (1960). The theory 
and practice of tube agglutination tests for Salmonella as 
outlined by Van Roekel (1959) was adopted as the basis for 
serological procedures outlined below. 
Concentrated tube agglutination antigens of the pullorum, 
fowl paratyphoid and paracolon organisms were supplied by 
Dr. B. Pomeroy, University of Minnesota, Minneapolis, Minnesota, 
through the courtesy of Mr. Elston Erickson, Executive Secre­
tary of the Iowa Poultry Association. The concentrated anti­
gens were diluted 1:100 in 0.25 percent phenolized saline 
(0.85%) which was buffered to pH 7.0 with Cox phosphate buffer. 
The 0.25 percent phenol was added to prevent bacterial con­
tamination of the samples during incubation prior to reading 
the tests. The following solutions and suspensions were used. 
Cox phosphate buffer (pH 7.0) 
4.7 grams monobasic sodium phosphate (NagHg PO^iHgO) 
17.3 grams dibasic sodium phosphate (NagHPO^zTHgO) 
1000 milliliters distilled water 
Tube antigen (500 milliliters) 
475 milliliters 0.85% saline solution 
25 milliliters Cox phosphate buffer solution 
5 milliliters concentrated antigen 
1.25 grams phenol crystals 
Agglutination tests were run at standard serum dilutions 
of 1:25 and 1:50 for pullorum, fowl paratyphoid and paracolon. 
Serological 0.2 ml Brucellosis Pipets which delivered 0.08, 
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0.04, 0.02, 0.01, and 0.005 ml of serum were used to pipet 
serum into 10 x 75 mm. culture tubes. A doubling dilution of 
serum was prepared by delivering 0.04 ml and 0.02 ml of serum 
into respective tubes and adding one milliliter of test antigen 
to each tube with a B-D Cornwall Continuous Pipetting Outfit^ 
(Figure 12). These volumes of serum and antigen provided 
the respective 1:25 and 1;50 dilutions of serum in antigen. 
Culture tubes of antigen and serum were incubated in 
wire racks with a capacity of 90 tubes. Two dilutions of 15 
serums were screened in each rack for the three test organisms. 
Positive, saline, and antigen controls were included for each 
set of serums. 
Test samples were incubated in one of two ways depending 
upon space available for incubation and the sensitivity of 
the test antigen. Samples were incubated in a 52 degree C. 
waterbath for 4 hours, then checked for positive reactions 
as indicated by the presence of a floe in the tube. Test 
samples were examined a second time for agglutination reac­
tions after overnight incubation at room temperature. Results 
were recorded and tests discarded after the second reading. 
Some lots of antigen formed floes slowly with positive con­
trol serums. Agglutination reactions were easier to read 
when these antigens were used if the tests were incubated in a 
B-D Cornwall Luer-lok Syringes and Continuous Pipetting 
Outfits. Becton, Dickinson and Company, Rutherford, New 
Jersey. 
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37 degree C. water bath for 12 hours followed by 24 hours at 
room temperature. 
Culture tubes used for agglutination tests were washed 
in a solution of laboratory detergent and water, then rinsed 
five times in distilled water and dried in a laboratory 
drying oven at 100 degrees F. Pipettes were cleaned and dried 
in a Boekel pipette washer and dryer respectively.^ 
3. Hemagglutination-inhibition test procedure 
Procedures for detecting Newcastle disease virus or 
specific antibody against it were reviewed by Brandly (1959) 
and Andrews (1960). The beta procedure of the hemagglutina­
tion-inhibition test (HI) was used to test pheasant serums for 
antibodies specific for the Newcastle disease virus. New­
castle disease virus and the directions for its use were pro­
vided by Dr. Harry Yoder, formerly at the Veterinary Medical 
Research Institute, Iowa State University, Ames, Iowa. The 
procedure was a modification of one described by a sub­
committee of the North Central Regional Technical Committee 
on Respiratory Diseases of Poultry (Bolin et , ca. 1958). 
Hemagglutinating (HA) Newcastle disease virus antigen 
was titered to determine its potency before conducting the 
HI tests. Antigen dilutions were prepared in Cox buffered 
saline solution which contained 1:1000 parts normal homologous 
^Boekel Pipette Washer and Dryer, William Boekel and 
Company, Inc., Philadelphia, Pennsylvania. 
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avian serum to insure uniform settling of erythrocytes in 
the HA tests. Two HA units of Newcastle virus antigen were 
used for the HI tests of pheasant serums. 
Erythrocyte suspensions used as the indicator system in 
both the HA and HI tests were prepared from pheasant red blood 
cells. Several cc of pheasant blood were collected asepti-
cally in a lOcc syringe which contained 2cc of a 2 percent 
solution of sterile sodium citrate. The cells were washed in 
Alsevers solution and centrifuged at 1000 rpm for 8 minutes. 
This was repeated three times and a final 10 percent stock 
suspension of erythrocytes was prepared in Alsevers solution. 
A 0.25 percent erythrocyte test suspension was prepared fresh 
from the stock suspension each day in 0.85 percent saline. 
The following solutions were used in preparing erythrocyte 
suspensions. 
Citrate solution (2%) 
2.0 grams sodium citrate 
100 mililiters distilled water 
Alsever's solution 
2.05 grams dextrose 
0.80 grams sodium citrate 
0.42 grams sodium chloride 
100 mililiters distilled water 
Serum samples are generally grouped when large numbers of 
birds are screened for antibodies specific for Newcastle 
Disease Virus. Since Newcastle disease is a flock condition 
rather than a disease of individual birds, specific antibody 
occurs in the serums of almost all members of the flock if the 
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disease is present. Dr. Harry Yoder recommended pheasant 
serums be pooled into units of 5 or 10 and tested in this 
study. 
HI tests were conducted in Linbro plastic depression 
trays (Figure 13). Seven cups in the depression tray were 
used for each unit of serums. Cups 1 and 5 (erythrocyte con­
trol) received 0.5 milliliters of 0.85 percent saline and cups 
2,3,4,6,7 received 0.5 milliliters of antigen. Cups 1-4 re­
ceived 0.04, 0.02, 0.01, 0.005 ml pheasant serum respectively. 
Cups 1-4 then contained the following respective dilutions 
of serum; 1:12.5 (saline control), 1:25, 1:50, and 1:100. 
Positive control serum (0.01 ml.) was added to cup 6 and 
negative control serum (0.01 ml.) was added to cup 7. Each 
cup received 0.5 ml of 0.25 percent pheasant erythrocyte sus­
pension. Tests were incubated for 2 hours at room temperature 
and then examined for the inhibition of hemagglutination. An 
even distribution of erythrocytes over the bottom of the de­
pression cup indicated hemagglutination occurred and that the 
serum was HI negative. Formation of a compact "button" of 
erythrocytes in the cup at 1:50 or 1:100 serum dilutions indi­
cated a reactor or HI positive serum. 
Depression plates were washed and rinsed in distilled 
water and air dried after each use. Detergent was not used 
for washing the depression plated because it interfered with 
HI reactions. 
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4. Salmonella isolation, identification, and pathology 
Serological detection of specific antibody was necessary 
to determine the response of birds to infectious agents. The 
isolation of the organism eliciting the immune response in the 
host was equally important. Routine serological procedures 
were used to screen serums for specific antibody, but they 
provided no absolute identification of the infectious agent 
because similar agents stimulate the production of antibody 
with mutually reactive sites and cross reactions can occur. 
Isolation of the infectious agent was attempted when 
circumstances permitted. The Iowa State University Veterinary 
Diagnostic Laboratory cooperated in this part of the study. 
Live pheasants (if available) were submitted to the Veterinary 
Diagnostic Laboratory for observation and necropsy. When 
pheasants were not available for laboratory examination the 
investigator collected appropriate material in the field and 
submitted only bacterial isolates to the Diagnostic Laboratory. 
Blood, fecal material, and internal organs were removed from 
pheasants at the game farm and placed in jars of sterile 
selenite enrichment broth (Difco). After 24-48 hours incuba­
tion at 37 degrees C. any growth was plated on brilliant green 
agar (Difco) and incubated at 37 degrees C. for 24 hours. 
Selenite broth and brilliant green agar were highly selective 
for Salmonella and the isolates obtained were usually Salmon­
ella. All isolates were taken to the Veterinary Diagnostic 
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Laboratory for positive identification of Salmonella by bio­
chemical methods. When Salmonella isolates were confirmed 
they were sent to the National Animal Disease Laboratory, 
Ames, Iowa, for typing. 
Pheasants secured from game breeders for observation were 
kept in isolation pens on the Iowa State University Campus. 
These pheasants were destroyed when observations were discon­
tinued and the isolation pens were disinfected with phenol 
solution applied with a pressurized hand sprayer. 
Ectoparasites collected from pheasants were preserved in 
absolute alcohol and submitted to entomologists at Iowa State 
University for mounting and identification. These parasites 
were photographed and the mounts were added to the permanent 
Iowa State Museum collection. 
Endoparasites generally were not observed since few 
pheasants were necropsied; however, if a breeder commented 
on a parasitic condition or requested a necropsy the investi­
gator dispatched the birds and took them to the Veterinary 
Diagnostic Laboratory where he observed the necropsy conducted 
by laboratory personnel. Endoparasites were cleared in a solu­
tion of glycerine and alcohol and submitted to Dr. Martin Ul-
mer, of the Department of Zoology and Entomology, Iowa State 
University, for mounting and positive identification. 
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5. Experimental studies 
a. Laboratory The importance of the information 
gathered in one visit to any pheasant farm depended upon how 
long an immune response lasted. Detection depended on the 
length of time circulating antibody titers remained above 
certain minimum levels required for serological testing. To 
learn the value of the information gathered on single visits 
to game farms it was necessary to determine how long circula­
ting antibodies were detectable after a pheasants exposure to 
Salmonella. If specific antibody titers remained at high 
levels for long periods of time then serum samples from pheas­
ants measured the response of the birds to Salmonella for a 
varying period before the serum was collected. 
Viable Salmonella pullorum var. Minnesota was injected 
periodically into 6 pheasants to determine how long circulating 
antibody persisted and when peak titers were reached. Each 
pheasant received four 0.5 ml intramuscular doses of viable 
Salmonella pullorum var. Minnesota suspended in sterile 0.85 
percent saline. The suspension was standardized to tube 2 of 
McFarlands Nephelometer and administered over a 4-day interval. 
Each bird received a 0.9 ml intravenous dose of viable sus­
pension 30 days after the last intramuscular injection. 
Serum was collected at monthly intervals to determine the 
presistance of circulating antibody. 
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b. Field study In past years Salmonella pullorum, 
S. gallinarum, and S. typhimurium were primarily infectious 
for domestic poultry and not for game birds. Reports from 
the literature indicated game birds were susceptible to natural 
and experimental Salmonella infections, but few cases were 
actually reported. Many game breeders in Iowa reared domestic 
poultry of various species in addition to pheasants. An 
experimental game farm was selected where all avian species 
were tested for pullorum and fowl typhoid. The poultry species 
on this farm included California grey chickens, guinea fowl, 
cornish game hen, Belgian quail, and various varieties of 
bantam chickens in addition to pheasants. The species were 
not penned separately and considerable contact occurred between 
them throughout the year. If pheasants were less susceptible 
to natural Salmonella infections a mixed flock like the above 
should give some indication of it. Blood samples were taken 
from whatever species were on the farm at various times in 
1963 and 1964. Rapid plate agglutination tests were used to 
field test the various species and tube agglutination and iso­
lation methods were employed for confirmation of field tests. 
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V. EVALUATION OF PHEASANT FARMS 
A. Location, Distribution and Production 
1. Location and distribution of pheasant farms 
Pheasant farms in Iowa were investigated from 1960 to 
1963. Game farm locations were plotted by year of operation 
and by location in counties. Pheasant farms were located in 
78 of Iowa's 99 counties (Figures 14-17). Most pheasant 
flocks occurred in the Des Moines River Valley, the Mississippi 
River Valley and in the two southernmost tiers of counties. 
The greatest number of farms were operated in 1961 (129) and 
fewest in 1963 (112). Distribution and total number of game 
farms changed little from year to year although the number 
of individual licensed breeders varied considerably. 
Information on game farm numbers, distribution, and produc­
tion was summarized. The north to south distribution of game 
farms can conveniently be described by rows or tiers of coun­
ties, with the Iowa counties bordering Minnesota referred to 
as tier one and the tier of counties bordering Missouri called 
tier nine. The relative distribution of pheasant farms tabu­
lated by tier of counties indicated 68 percent of the farms 
were located on the southern 4 tiers, from Des Moines south­
ward to the Missouri state line (Table 4). Fewer game farms 
were located in northwestern Iowa than in other parts of the 
state. The largest numbers of game farms were located in 
southeastern Iowa during each year of the study. 
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Table 4. Total numbers of pheasants and pheasant flocks in Ic 
and north to south distribution by tier of counties 
Tier of Flocks Pheasants Flocks Pheasants Flocks Ph 
counties No . % No. % No. • % No. % No. 1 % No 
N. Iowa 1 8 6 212 2 6 5 391 1 3 2 59 
2 8 6 1392 15 7 6 3074 11 6 5 •8454 
3 11 9 114 1 7 6 387 1 7 6 272 
4 7 6 47 1 6 5 332 1 9 8 321 
5 11 9 373 4 8 6 285 1 11 9 940 
6 23 19 1491 16 25 19 2328 8 21 17 956 
7 19 15 2622 28 21 17 2904 10 25 21 6234 
8 20 16 1694 18 29 22 17396 58 21 17 9677 
S. Iowa 9 17 14 1334 15 18 14 2567 9 18 15 464 
Total 124 100 9279 100 127*100 29664 100 121 100 27377 
Data on location not available for 2 farms in 191 
iheasant flocks in Iowa classified by year of operation 
by. tier of counties 
heasants Flocks Pheasants Flocks Pheasants Flocks Pheasants 
o. % No. ' 1 No. % No. % No. % NO; % No. % 
91 1 3 2 59 1 7 6 113 1 24 5 7735 1 
74 11 6 5 18454 31 6 5 4470 24 27 6 17390 21 
87 1 7 6 272 1 7 6 431 2 32 7 1204 1 
32 1 9 8 321 1 8 7 93 1 30 6 793 1 
85 1 11 9 940 3 10 9 427 2 40 8 2025 2 
28 8 21 17 956 3 21 19 917 5 90 18 5692 7 
04 10 25 21 6234 23 24 22 4067 21 89 18 15827 18 
96 58 21 17 9677 35 15 14 8048 42 85 18 36815 43 
57 9 18 15 464 2 13 12 362 2 66 14 4727 6 
64 100 121 100 27377 100 111*100 189 28 leo 483 100 85248 100 
Le for 2 farms in 1961 and 1 in 1963. 
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2. Production of pheasants on game farms 
Pheasant production on game farms was estimated from two 
sources of information, (1) from report forms submitted by 
game breeders to the Iowa Conservation Commission and (2) 
from correspondence with breeders. A tabulation of the numbers 
of pheasants reared indicated 74 percent of the 85,248 pheas­
ants reared from 1960-63 were produced by breeders in the 
four southern tiers of counties (Figure 18). Three large game 
farms in southern Iowa produced 47,113 (55%) of all pheasants 
reared. Data on total numbers of pheasants and pheasant 
flocks in Iowa classified by year of operation and north to 
south distribution by tier of counties appears in Table 4. 
Few game farms occurred in the northern two tiers of counties, 
but 21 percent of the total number of pen-reared pheasants 
were produced there. Breeders in the second tier of counties 
below the Minnesota border produced 17,390 pheasants. The 
majority of pheasants in this tier were produced by two pheas­
ant breeders. All pheasant farms in the remaining three tiers 
of counties in central Iowa produced 5 percent (4,022 birds) 
of the pheasants pen-reared from 1960-63. The number of 
pheasant farms and their production was summarized by county 
and year (Figures 19-22). Lucas, Mahaska, and Palo Alto coun­
ty pheasant breeders reared the greatest number of pheasants 
each year. Several game farms operated in these counties but 
the total production was contributed mainly by four breeders. 
Figure 18. Relative north to south distribution by tiers of 
counties of pheasants reared on private game farms 
in 1960, 1961, 1962 and 1963 
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The greatest number of pheasant farms were in Des Moines 
(Polk Co.) and Ottumwa (Wapello Co.). Annual pheasant produc­
tion ranged from 69-604 birds in Wapello and from 93-165 
birds in Polk County. A comparison of the number of faras 
and pheasant production for counties with cities of over 30,000 
people indicated 35 percent of the farms were located in the 
more populous counties, but only 13 percent of the pheasants 
were produced there (Table 5). Clinton and Scott counties 
along the Mississippi River led large population counties in 
production of pheasants with 2701 and 3119 birds respectively. 
B. Size Classification and Annual Turnover 
of Iowa Pheasant Farm Operators 
1. Size classification of breeding operations 
Pheasant farms were classified according to flock size 
or total annual production. Data on flocks were arranged in 
six size categories namely; 1-30, 31-100, 101-250, 251-500, 
501-1000, and 1001 and over. Data were available on the size 
of 477 farms from 1960-63 (Table 6). This figure represented 
the total number of farms for all years and each game breeder 
was counted in the total as many times as he renewed his 
license during the study period. The distribution of pheasant 
farms by flock size indicated 71 percent, on the average, pro­
duced fewer than 30 pheasants each year. Only 5 percent of the 
operators produced more than 500 pheasants and 3 percent of 
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Table 5. Number and percent of pheasant farms and pen-reared pheasants in Iowa 
counties with cities of over 30,000 people 
1960 1961 1962 1963 Total 
County Farms Birds Farms Birds Farms Birds Farms Birds Farms Birds 
Black Hawk 2 4 1 275 1 245 0 0 4 524 
Cerro Gordo 1 117 1 1600 0 0 0 0 2 1717 
Clinton 3 914 4 1118 3 64 3 605 13 2701 
Des Moines 3 30 2 36 1 155 4 139 10 360 
Dubuque 1 5 3 46 6 64 2 25 12 140 
Johnson 3 21 2 25 1 3 1 1 7 50 
Linn 4 33 4 61 3 44 5 150 16 288 
Polk 8 93 7 122 7 165 9 158 31 538 
Pottawattamie 6 10 4 31 4 135 4 28 18 204 
Scott 2 65 5 461 5 2361 3 233 15 3119 
Wapello 8 70 14 424 12 604 7 69 41 1167 
Woodbury 0 0 1 3 0 0 2 4 3 7 
Totals ; 
12 Counties 41 1361 48 4202 43 3840 40 1412 172 10815 
Totals ; 
All state 
% All state 
124 
33 
9279 
15 
129 
37 
29664 
14 
121 
36 
27377 
14 
112 
36 
18928 
7 
486 
35 
85248 
13 
Table 6. The distribution of pheasant farms by flock size and year of operation, 
1960-1963 
1960 1961 1962 1963 Total Average 
Farms % Farms % Farms % Farms % Farms No. farms % 
1-30 97 79 84 67 81 67 78 71 340 85 71 
31-100 16 13 21 17 21 17 21 19 79 20 17 
101-250 2 2 8 6 9 8 4 4 23 6 5 
251-500 3 2 4 3 2 2 1 1 10 3 2 
501-1000 3 2 3 3 3 3 3 3 11 3 2 
1000- 2 2 5 4 4 3 3 3 14 4 3 
Total 123 100 125 100 120 100 109 100 477 119 100 
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these produced over 1000 birds annually. The number of 
flocks in each size category was about the same each year. 
The production of penned pheasants from 1960-63 was tabu­
lated according to the size of the flock in which produced 
(Table 7), Large pheasant farms that reared over 1000 pheas­
ants each year produced 72 percent of the game farm pheasants. 
Thus 72 percent of the pheasants were reared by 3 percent of 
the game breeders. The small game farms (1-30 birds) pro­
duced only 4 percent of the pheasants even though they com­
prised 71 percent of the game farms in Iowa. All farms which 
reared fewer than 500 pheasants produced fewer than 18 per­
cent of the total number of birds each year except 1960 when 
these farms reared 32 percent of the game farm pheasants. The 
larger farms produced only 38 percent of the pheasants in 
1960. In 1961 production was the highest (29,664 birds) and 
larger farms reared a higher percentage of the birds (77%). 
2. Annual turnover of licensed breeders 
A tabulation of the number of relicensed and new pheasant 
breeders who operated in Iowa from 1960-63 revealed a high 
annual turnover (Table 8). During the period 1961-63, an 
average of 42 percent of each year's breeders had not operated 
the previous year. In 1961 almost half (49%) of the pheasant 
breeders had not operated in 1960. The number of new game 
breeding establishments declined each year of the study and 
in 1963, 67 percent of the breeders were relicensed. An average 
Table 7. Total numbers of game farm pheasants classified by flock size and year 
of operation 
Flock 1960 1961 1962 1963 Total 
size Pheasants % Pheasants % Pheasants % Pheasants % Pheasants Average % 
1-30 897 10 902 3 800 3 788 4 3327 832 4 
31-100 866 9 1264 4 1254 5 1219 6 4603 1151 5 
101-250 317 3 1564 5 1525 6 794 4 4200 1050 5 
251-500 899 10 1261 4 628 2 330 2 3118 780 4 
501-1000 2800 . 30 1961 7 2086 8 1471 8 8318 2080 10 
1001 3500 38 22712 77 21084 76 14386 76 61682 15421 72 
Total 9279 100 29664 100 27377 100 18928 100 85248 21312 100 
Table 8. The number of relicensed and new (first license) pheasant breeders who 
operated in Iowa 1960, 1961, 1962, and 1963 
Number Relicensed operators New operators Operators auittina 
Year farms Number % of total Number % of total Number % of total 
1960 124 Data not available for 1960 58 47 
1961 129 66 51 3 49 57 44 
1962 121 68 56 53 44 50 41 
1963 112 75 67 37 33 Data not available 
Total 486 209 153 165 
Average 122 70 58 51 42 55 44 
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of 44 percent of each year's pheasant breeders were not re-
licensed. 
Pheasant farms were operated by 259 individual breeders 
during the 4-year period, with 50 percent operating for a single 
year (Table 9). Only 31 individuals (12%) reared pheasants in 
each of the four years. Individual breeders were classified by 
flock size and experience and annual turnover tabulated to see 
which size game breeding operations were most or least stable 
(Table 10). If a game breeder operated for more than 1 year 
and changed flock size each year the annual average number of 
pheasant reared was used to determine the breeder's flock size. 
During the study 19 of the 31 pheasant farms which operated all 
4 years were in 1-30 bird size. Small flock producers were 
not stable; however, since 54 percent of all flocks with 30 or 
fewer birds operated only 1 year. Flocks of more than 250 
pheasants occurred in such small numbers (12) that percentages 
were not meaningful. Three of five large farms operated all 4 
years while the remaining two were licensed a single year. A 
classification of the 259 individual pheasant breeders by calen­
dar year and flock size indicated the greatest turnover occurred 
in 1960 when 16 percent of the individual flock owners quit 
rearing pheasants (Table 11). The turnover in producers with 
fewer than 30 pheasants was greatest in 1960 when 37 operators 
did not renew their licenses. More breeders operated during 
the 4-year period than operated in any of the 3-year periods 
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Table 9. The nimber of consecutive years operated by 259 indi­
vidual pheasant breeders from 1960 to 1963 
Number 
years operated No . farms Percent 
Years of cumula­
tive operation Percent 
1 131 50 259 100 
2 62 24 128 49 
3 35 14 66 26 
4 31 12 31 12 
Total 259 100 
which indicated that the 4-year group was relatively stable. 
C. Response of Pheasant Breeders to Mail Surveys 
A survey form letter describing the study and soliciting 
the cooperation of breeders was first sent out in August of 
1962. The form was sent to persons licensed to breed pheas­
ants in 1961 and who reported they had pheasants on hand in 
April 1962 when applications were made for the 1962 permits. 
In August 1962, survey forms were sent to 50 pheasant 
breeders in the 2 southern tiers of Iowa counties (Table 12). 
In October forms were sent to 72 breeders throughout the re­
mainder of Iowa. At the end of 60 days, 51 percent of the 
breeders had returned the completed self-addressed, stamped 
postal card. The postal reports indicated 7,362 pheasants were 
reared by 37 of the 62 breeders that replied. Some 5500 of the 
pheasants were produced on one game farm. Pheasants were not 
present on 25 of the 62 game farms (40%) at the time the survey 
Table 10. Classification of 259 pheasant farms by flock size and years of 
operation 
Number of 
years 1-30 31-100 
Flock Size 
101-250 251-500 501-1000 1000-
operated Farms % Farms % Farms % Farms % Farms 
Total 
Farms % Farms % 
1 103 54 18 41 4 31 2 50 2 67 2 40 131 50 
2 46 24 10 23 5 38 1 25 0 0 0 0 62 24 
3 22 12 8 18 4 31 1 25 0 0 0 0 35 14 
4 19 10 8 18 0 0 0 0 1 33 3 60 31 12 
Total 190 100 44 100 13 100 4 100 3 100 5 100 259 100 
Table 11. Classification of 259 individual pheasant breeders by calendar year 
of operation and number of birds 
Years of operation Flock size 
by 259 breeders 1-30 31-100 101-250 251-500 501-1000 1001- Total % 
1960 37 3 1 1 42 16 
1960-1961 22 5 1 28 11 
1960-1962 1 1 2 1 
1960-1963 1 1 1 
1960,1961,1962 3 2 1 1 7 3 
1960,1961,1963 2 1 3 1 
1960,1962,1963 1 1 2 1 
1960,1961,1962,1963 19 8 1 3 31 12 
1961 25 2 1 1 1 30 11 
Table 11 (Continued) 
Years of operation 
by 259 breeders 1-30 31-100 
Flock size 
101-250 251-500 501-1000 1001- Total % 
1961-1962 5 1 1 7 3 
1961-1963 2 1 3 1 
1961,1962,1963 16 4 3 23 9 
1962 21 5 1 1 1 29 11 
1962-1963 15 4 2 21 8 
1963 20 8 1 1 30 11 
Total 190 44 13 4 3 5 259 
% 73 17 5 2 1 2 100 
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Table 12. Game breeder response to questionnaires mailed dur 
ing the period August, 1962 to September 1964 
Game breeders Postcards Percent 
Month Year contacted returned returned 
August 1962 50 29 58 
October 1962 72 33 46 
June 1963 9 9 100 
July 1963 64 30 47 
November 1963 31 28 90 
December 1963 12 7 58 
June 1964 12 8 67 
July 1964 15 6 40 
August 1964 21 4 19 
September 1964 10 8 80 
Total 294 162 55% 
was conducted. 
All breeders except one who owned birds indicated they 
were willing to cooperate. The dissenter stated he had only 
two pheasants and that he felt it was not worthwhile to test 
them. Several breeders who were without pheasants at the 
time contacted indicated they would have cooperated if they 
still had birds. 
In July 1963 questionnaires were sent to all pheasant 
breeders (53) who reared pheasants for the first time in 1962, 
and to some experienced breeders not previously contacted. 
These breeders represented 44 percent of the licensed breed­
ers as indicated by reports to the Iowa Conservation Commission 
in April, 1963. At the end of 60 days, 30 of the above breed­
ers had replied and indicated they owned 5,465 pheasants. 
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During June-August 1964 surveys were sent to all pheasant 
breeders (37) that reared pheasants for the first time in 1963. 
These breeders represented 33 percent of the state's licensed 
game breeders during May of 1964. At the end of 60 days 38 
percent of the breeders contacted had returned postal reply 
cards. 
In November and December, 1963, 35 of 43 breeders contac­
ted replied. Only two reported they had pheasants. 
A total of 162 replies were received to the 294 inquiries 
sent to game breeders during the study period. Only 63 breed­
ers indicated they owned pheasants at the time contacted. 
D. Reports of Game Breeders to Iowa 
Conservation Commission 
Game breeder reports are due at the Iowa Conservation 
office March 31 of each year. In each of the 4 years of the 
study 70 to 80 percent of the breeders had filed their reports 
by April 15. Reports on file by April 30 were checked during 
each license year. Reports indicated pheasants were reared 
by a minority of license holders from 1960-63 (Table 13). 
E. Operation of Shooting Preserves in Iowa 
1. Location and distribution of shooting preserves 
All preserves which operated at any time between 1957 and 
1964 were checked (Figure 23). Seventeen of the 20 preserves 
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Figure 23. Location and status of all shooting preserves 
licensed in Iowa since 1957 
109 
Table 13. Nimber of licensed Iowa game breeders who reared 
pheasants between 1960 and 1963 
Year 
Number 
game 
breeders* 
Number who 
reared 
pheasants 
Percent who 
reared 
pheasants 
1960 593 124 21 
1961 586 129 22 
1962 467 121 26 
1963 503 112 22 
Total 2149 486 
Average 537 122 23 
•Variety of species. 
were in southern Iowa. In 1957 game breeding licenses were 
issued to 11 individuals, 5 of which operated continuously 
to 1964. The original licensees all operated commercial pre­
serves; however, one of the original group changed his opera­
tion to a private preserve. Preserves were started by eight 
individuals who have since relinquished or lost their license. 
Pheasants were hunted on 6 of the 9 commercial preserves and 
on 1 of 3 private preserves in 1964. 
2. Pheasant releases and hunter success 
Harvest figures for 1958-62 indicated pheasants ranked 
third in numbers of game species shot on Iowa preserves 
(Table 14). In four years 10,168 pheasants were released of 
which 5056 were subsequently bagged by preserve customers. The 
greatest number of pheasants was released in 1959-60 (3050 
birds) with the number decreasing the two following seasons. 
Mallard releases increased during the same three seasons. 
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Table 14. Number of pheasants released and shot on Iowa pre­
serves as related to numbers of other species avail­
able on preserves from 1958-62 
Pheasant Quail Chukar Mallard Total 
1958-59 
Released 2037 1548 252 355 4192 
% 49 37 6 8 100 
Shot 950 424 234 77 1685 
% 56 25 14 5 100 
1959-60 ' 
Released 3050 2371 1386 2657 9464 
% 32 25 15 28 100 
Shot 1386 1124 750 1481 4741 
% 29 24 16 31 100 
1960-61 
Released 2904 5184 1619 3303 13010 
% 22 40 13 25 100 
Shot 1528 3122 1029 2566 8245 
% 19 38 12 31 100 
1961-62 
Released 2177 4174 535 4746 11632 
% 19 36 5 40 100 
Shot 1192 2570 329 2782 6873 
% 18 37 5 40 100 
Total 
Released 10168 13277 3792 11061 38298 
% 27 34 10 29 100 
Shot 5056 7240 2342 6906 21594 
% 23 34 11 32 100 
Average • 
Released 2542 3319 948 2765 9574 
% 27 34 10 29 100 
Shot 1264 1810 586 1727 5387 
% 23 34 11 32 100 
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Efficiency of harvest was lower on pheasants (50%) than on other 
species released during the study period (Table 15). The per­
centage of released pheasants harvested increased during each 
year (1959-62). Mallard and chukar harvest success was highest 
(62%); however, relatively few chukars were involved and mal­
lards were used for repeated flights over blinds, thus increas­
ing the number harvested. 
Table 15. Efficiency of pheasant harvest on shooting preserves 
compared to harvest of other preserve species 
1958-62 
Pheasants Bobwhite Chukar Ducks 
1958-59 
Released 2037 1548 252 355 
Shot 950 424 234 77 
% Recovered 47 27 93 22 
1959-60 
Released 3050 2371 1386 2657 
Shot 1386 1124 750 1481 
% Recovered 45 47 54 56 
1960-61 
Released 2904 5184 1619 3303 
Shot 1528 3122 1029 2566 
% Recovered 53 60 64 78 
1961-62 
Released 2177 4174 535 4746 
Shot 1192 2570 329 2782 
% Recovered 55 62 61 59 
Total 10168 13277 3792 11061 
Shot 5056 7240 2342 6906 
% Recovered 50 55 62 62 
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VI. RESULTS OF SEROLOGICAL TESTS OF 
PEN-REARED PHEASANTS 
A. Source of Serological Specimens 
1. Number and location of flocks and birds sampled 
The distribution of pheasants checked for infectious dis­
eases generally corresponded to the distribution of pheasant 
breeders as determined from conservation commission records. 
Game farm pheasants in 32 counties and wild birds from 2 addi­
tional counties were checked for specific serum antibodies 
(Figure 24). Farms visited generally were concentrated in the 
Des Moines and Mississippi River valleys and in the southern 
three tiers of Iowa counties. The greatest number of pheasants 
(1043) were checked from Lucas county, and the greatest number 
of game farms (9) visited were in Wapello county. Samples were 
not obtained in northwest or east central Iowa where few game 
breeders reside. 
2. Distribution of flocks by size, year and month visited 
Pheasants from 83 flocks were tested for infectious dis­
eases from August 1962 to November 1964 (Table 16). No game 
farm flocks were visited in April, May, or December. Flocks 
visited from July through September comprised 70 percent of 
the total number visited. Flocks visited during the winter 
months comprised 5 percent of the flocks visited. 
Pheasant flocks in each of the six size categories were 
visited (Table 17). The largest number of flocks checked (46) 
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Figure 24. Distribution by county of the total number of flocks and 
pheasants checked for pullorum and fowl typhoid 
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Table 16. Summary of the number of flocks tested each year 
and months visits were made 
Month 1962 1963 1964 Total Percent 
January 1 1 1 
February 1 1 1 
March 1 1 2 3 
April 
May 
June 3 7 10 12 
July 12 5 17 20 
August 1 9 14 24 29 
September 4 7 6 17 21 
October 5 1 6 7 
November 4 1 5 6 
December 
Total 10 36 37 83 
Percent 12 43 45 100 
Table 17. Distribution of size classes of flocks and month of 
year in which they were tested 
Month 0-30 31-100 101-250 251-500 501-1000 1000 
- up Total 
January 1 1 
February 1 1 
March 1 1 2 
April 
May 
June 9 1 10 
July 13 1 1 2 17 
August 8 6 4 1 2 3 24 
Septemberll 5 1 17 
October 3 2 1 6 
November 2 2 1 5 
December 
Total 46 15 8 7 3 4 
Percent 55 18 10 8 4 5 
i 1 
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were in the 0-30 bird size. Game breeders with fewer than 100 
pheasants comprised 70 percent of the breeders visited. Only 
9 percent of the 83 flocks sampled contained more than 500 
pheasants. 
3. Distribution of pheasant blood samples by month, year, and 
size of flock 
A total of 3486 pheasants were screened for exposure to 
infectious diseases (Table 18), with 27 percent checked in 
March, and 22 percent in August. More samples were collected 
in 1964 (1918) than in the previous 2 years combined (1568). 
A total of 1,168 cocks and 2,318 hens were tested for exposure 
to three or more diseases. No blood samples were secured in 
April, May, and December. 
Blood samples were taken from pheasants in each of the 
six flock-size categories (Table 19). The greatest number of 
pheasants (1057) bled came from seven flocks with more than 500 
birds. Almost identical numbers of pheasants were sampled from 
the 46 smallest and the 4 largest flocks. More hens than cocks 
were sampled from all flocks except those in the 31-100 and 
1001 and over bird sizes. More hens than cocks were bled in 
each of the sampling periods. 
4. Distribution of blood samples by age and flock size of 
pheasants, and by month blood collection 
Few game farm pheasants were available for testing a 
second time. A total of 3043 of the 3486 pheasants handled 
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Table 18. Months and years in which pheasants were checked for 
exposure to infectious diseases 
Month 1962 1963 1964 
Male Female Male Female Male Female Total Percent 
January 76 144 220 6 
February 96 211 307 9 
March 75 343 97 437 952 27 
April 
May 
June 5 9 10 26 50 1 
July 24 100 12 75 211 6 
August 1 5 115 " 197 219 209 746 22 
September 43 48 87 104 41 45 368 11 
October 58 86 135 133 25 22 191 5 
November 49 124 441 13 
December 
Total 102 139 441 886 625 1293 
241 1327 1918 3486 
during the study were less than 13 months old (Table 20). Only 
78 pheasants of the birds checked were more than 2 years old. 
More samples (998) were collected from pheasants 9-12 month 
old than from any other age group. The greatest number of 
pheasants over 25 months old were sampled in the smallest flock-
size category. Pheasants younger than 3 months old were en­
countered most often in the largest flock-size category (1001 
and over). Most pheasants sampled from the intermediate flock 
sizes ranged from 3-12 months in age. 
The distribution of pheasants sampled by age and month 
followed the expected pattern of production in a game species 
(Table 21). A total of 1518 pheasants less than 6 months of 
age were handled during late summer and fall. All pheasants 
tested during the winter were between 6 and 12 months of age. 
Table 19. Number of pheasants tested for Salmonella by month of sample collection, 
sex of bird, and distribution of pheasants by size of flock 
Size of Flock 
101- 501-
Month 1-30 31-•100 250 251-500 1000 1000-up Total 
M F M F M F M F M F M F M F 
January - 76 144 76 144 (220) 
February 96 211 96 211 (301) 
March 75 343 97 437 172 780 (952) 
April 
May 
June 14 32 1 3 15 35 (50) 
July 18 57 3 6 3 13 12 99 36 175 (211) 
August 12 39 78 67 74 139 25 16 28 57 118 93 335 411 (746 
September 38 58 94 97 39 42 171 197 (368) 
October 3 23 36 38 44 47 83 108 (191) 
November 5 4 129 204 50 49 184 257 (441) 
December 
Total 90 213 
303 
212 211 
423 
282 500 297 760 125 494 162 140 
782 1057 619 302 
1168 2318 
3486 
Table 20. Summary by age and flock size of total number of pheasants checked for 
exposure to infectious diseases 
Age of pheasants (months) 
Flock 
size 1-3 3-6 6-9 9-12 12-•15 15-18 21-24 
25 and 
older Total % 
M F M F M F M F M F M F M F M F M F 
0-30 28 39 4 3 14 24 20 89 2 4 1 9 21 45 90 213 
(303) 9 
31-100 72 75 117 94 3 5 7 20 11 16 2 1 212 211 
(423) 12 
101-250 71 112 129 204 76 144 3 27 3 13 282 500 
(782) 22 
251-500 61 52 48 49 96 211 75 343 12 99 2 3 6 297 760 
(1057) 30 
501-1000 13 14 16 97 437 1 24 125 494 
(619) 18 
1000-up 127 99 34 40 1 1 162 140 
(302) 9 
Total 766 752 527 998 304 51 10 78 3486 100 
Table 21. Age of pheasants, months of collection of blood samples, and total number 
of pheasants checked for exposure to infectious diseases 
Age of pheasants (months) 
Month 1-3 3-6 6—9 9-•12 12-15 15-18 21-24 
25 and 
older 
M F M F M F M F M F M F M F M F 
January 76 144 
February 96 211 
March 172 780 
April 
May 
June 7 14 6 12 1 9 1 
July 2 1 1 23 142 3 13 9 17 
August 263 262 51 47 1 5 11 77 1 1 8 20 
September 99 123 55 41 8 9 3 11 6 13 
October 10 7 59 62 1 18 12 19 1 2 
November 181 256 2 1 1 
December 
372 394 346 406 172 355 189 809 44 206 18 33 1 9 26 53 
Total 766 752 527 998 304 51 10 78 
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The sex ratio of pheasants was nearly equal only in flocks 
from 1-3 months old, in all older age classes hens predomi­
nated. 
B. Rapid Plate Tests Under Field Conditions 
The rapid plate agglutination test was used to screen 
1,889 game farm pheasants for Salmonella pullorum and Salmon­
ella gallinarum during 1963 and 1964- No reactors were 
found with this test. Serums were also collected from 952 of 
the 1,889 pheasants so that the rapid plate results could be 
rechecked by the more accurate tube agglutination tests which 
were conducted in the laboratory. The remaining 952 rapid 
plate tests were conducted under field conditions in March 
of 1963 and 1964 when it was impractical to collect serum 
samples for laboratory testing. The majortiy of field tests 
were conducted on blood from pheasants at the Iowa Wildlife 
Research and Exhibit Station and from birds at one large pri­
vate game farm. Pheasants in suspicious flocks visited in 
1963 and from all privately owned flocks visited during 1964 
were screened in the field. 
Rapid plate tests were used to screen 278 wild pheasants 
for pullorum and fowl typhoid. The tests were conducted in 
the field when pheasants were captured from the wild for use 
in other Wildlife Research Unit projects. None of the wild 
pheasants were reactors. Serums were also collected and pre­
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served from the wild pheasants. 
C. Disease Antibody Findings in Iowa Pheasants 
1. Serums available for testing 
Serums were collected from 2,534 of the 3,486 pheasants 
examined during the study. These samples were each tested 
for one to four different disease antibodies. The serums came 
from 2,256 game farm and 278 wild pheasants. Game farm 
samples tested included 1,141 from pheasants at private game 
farms, 902 from the Iowa Wildlife Research and Exhibit Sta­
tion, Boone, Iowa, and 213 from game breeding and shooting 
preserves. Tube agglutination tests for various disease anti­
bodies were repeated on serums from 937 pheasants which were 
rapid plate tested in the field. 
Test results on serums collected from pheasants at the 
Iowa Wildlife Research and Exhibit Station are reported only 
on serums tested by the investigator. Tests of several hundred 
additional serums from birds on this farm by the Iowa Veter­
inary Diagnostic Laboratory are not reported even though con­
ducted during the study period. 
2. Pullorum disease reactors 
Tube agglutination tests on serums from 2,534 pheasants 
revealed two reactors. The agglutinating serums were collec­
ted in October of 1962 from pheasants secured at separate 
private game farms in southern Iowa. The serums were negative 
123 
at the 1:50 dilution and demonstrated only weak agglutination 
at the 1:25 dilution. Therefore the pullorum reactors were 
considered suspicious rather than positive. 
In one case the suspicious reactor was a 4-5 year-old 
cock pheasant from a flock of seven birds which had not 
experienced any noticeable disease problems during the year. 
The reactor appeared in excellent physical condition. The 
game breeder, however, reported poor egg hatchability during 
the 1962 season and stated he had not experienced this pre­
viously. Due to lack of a market for his pheasants the 
breeder ended operations at the end of 1962 and killed his 
pheasants for table use. He estimated he had reared pheasants 
for 15 to 20 years, with his original shipment of birds coming 
from Amarillo, Texas. 
The second suspicious pullorum reactor was a healthy-
looking 18-month-old cock in a flock of 27 pheasants. The 
game breeder reported no disease problems during his 5 years 
of operations. Some problems with cannibalism had occurred in 
the flock. Original stock for the flock had been from a game 
farm in Wisconsin. He reported shipping pheasant eggs to 
customers throughout the United States during the past several 
hatching, seasons. 
Serums from 278 wild and 902 State Research Station pheas­
ants were negative for pullorum antibodies. Serums from 213 
pheasants on shooting preserves were also negative. 
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3. Fowl typhoid reactors 
Tube agglutination antigen was not available for the fowl 
typhoid organism; however, its antigenic structure is similar 
to that of S. pullorum. Therefore, specific antibody to the 
fowl typhoid organism will cross react with S. pullorum anti­
gen when tube agglutination procedures are used. Other sero­
logical and biochemical tests must be used to determine which 
organism is actually present. 
The numbers and sources of serums tested for fowl typhoid 
is identical to those for pullorum disease reported above. 
Reactors to the S^. pullorum antigen which actually were posi­
tive for fowl typhoid S. gallinarum occurred in one pheasant 
flock on a private game farm. Pheasants used for brood stock 
on the game farm were negative when the breeder tested them 
by rapid plate methods for pullorum and fowl typhoid in March, 
1962. 
The game farm was visited in October, 1962, and serums 
were collected from 90 pheasants in the flock of about 5500 
birds. The pheasants were in two large range pens and blood 
was collected from 43 and 47 birds in the respective pens. 
The pheasants in the pens were 5 and 3 months old respectively. 
Serums from 13 pheasants reacted at agglutination titers 
of 25 and 50. Most of the reactors (11) were 3 months old. 
Serum was obtained from 44 cocks and 47 hens and 5 cocks and 
8 hens were positive. Several of the reactors appeared in 
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good physical condition but five birds were unthrifty look­
ing. One pheasant died after blood was collected. Thirty 
dead pheasants were picked up during the 3 day period before 
the investigator's visit. The investigator picked up an 
additional 12 dead pheasants from the pen containing the 3-
month old birds. The range pen containing the 5-month old 
pheasants could not be searched effectively because of ex­
tremely heavy cover; however, birds handled from this pen 
appeared in excellent condition. 
Several pheasants from the infected flock were returned 
to the laboratory. Fecal material and internal organs from 
one of the birds were cultured in selenite broth. The iso­
lated bacterium was plated on brilliant green agar and the cul­
ture was submitted to the Iowa Veterinary Diagnostic Labora­
tory, Ames, Iowa. Several sick pheasants were submitted to 
the laboratory for study. The laboratory report confirmed 
the isolation of a Salmonella which was sent to the National 
Animal Disease Laboratory, Ames, Iowa, for typing. The Nation­
al Laboratory identified the organism as Salmonella gallinarum. 
When losses continued at the game farm the breeder decided 
to kill and dress the remaining pheasants. All three-month-
old pheasants were processed and marketed. Several hundred 
of the 5-month old birds were retained for brood stock for 
the following year. When the investigator retested the brood 
stock (418 pheasants) the following March, all were negative 
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for pulloriam and fowl typhoid (rapid plate test) . Only 12 of 
the birds tested in October, 1962, were retested in March, 
all of which were negative both times. In March, 1964, brood 
stock (534 birds) on the game farm was again rapid plate tes­
ted for pullorum and fowl typhoid. No reactors were detected. 
4. Paratyphoid reactors 
a. Ringnecked pheasant The 2,534 serums screened for 
pullorum were also tested with Salmonella typhimurium tube 
agglutination antigen. Reactors occurred on one game farm and 
on one game breeding and shooting preserve. 
A single reactor was found (59 tested) in a game flock 
visited in July, 1964. A 15-month-old hen was positive at a 
tube agglutination titer of 50. The bird appeared in excellent 
condition and isolation of bacterial organisms was not at­
tempted. The game breeder owned 70 adult and 250 chicks when 
visited. He reported no disease problems and all the adult 
pheasants had been rapid plate tested for Salmonella the pre­
vious April. 
Five birds tested in a shooting preserve flock of 11 
pheasants (July, 1964) reacted when tube agglutination tests 
were conducted with S. typhimurium antigen. Serums from three 
birds reacted at the 1:50 serum dilution and the remaining two 
at 1:25. All reactors were hens between 12 and 15 months of 
age. The physical condition of the reactors was excellent. 
Rapid plate tests carried out in the field were negative. 
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Isolation of a paratyphoid could not be attempted because the 
preserve operator released his pheasants before the laboratory 
tube agglutination tests could be completed. The 11 pheas­
ants tested had been purchased for use in training hunting 
dogs and were not used for rearing purposes. The preserve 
operated only for mallard pass shooting. 
b. Reeves pheasants In June, 1964, the author in­
vestigated a sudden die-off in a flock of several hundred 
Reeves pheasant chicks confined at the Iowa Wildlife Research 
and Exhibit Station, Boone, Iowa. The 3-week-old chicks were 
confined in brooder houses and several dozen were lost during 
a 2-week period. 
A Salmonella was cultured from fecal material collected 
from several dead chicks. The culture and additional chicks 
were submitted to the Iowa Veterinary Diagnostic Laboratory 
for confirmation of identification. Laboratory personnel 
isolated Salmonella from several of the chicks and cultures 
were sent to the National Animal Disease Laboratory for typing. 
This laboratory identified the organism as Salmonella give. 
Veterinarians at the diagnostic laboratory recommended treat­
ment for the Reeves chicks and losses subsided rapidly there­
after. 
The Iowa State Conservation Commission released 220 sur­
plus Reeves pheasants from the above hatch in October, 1964. 
Serums were collected from these birds and tested for pull-
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orum, fowl typhoid, and fowl paratyphoid. All were negative. 
5. Paracolon reactors 
A total of 2,293 pheasant serums were screened for para­
colon at the 1:25 serum dilution. All were negative. Serums 
were tested only from pheasants checked in 1963 and 1964. 
6. Newcastle disease virus reactors 
Hemagglutination-inhibition tests on 476 pooled pheasant 
serums from private game farms were negative for antibody 
against Newcastle disease virus. Tests on several hundred 
additional pheasant serums from birds at the Iowa Wildlife 
Research Station were conducted by the Iowa Veterinary 
Diagnostic Laboratory. All were negative. 
D. Other Bacterial Diseases in Pheasants 
1. Botulism in pheasants 
In August, 1964, a botulism (Clostridium botulinum) out­
break occurred in pheasants on one game farm. The flock con­
tained about 3000 pheasants between 12 and 16 weeks old. All 
the mortality occurred in birds in a single pen of about 500 
pheasants. The investigator arrived for a routine visit the 
day after the outbreak was discovered. The breeder lost 12 
birds the first day and about 60 pheasants during a 5-day 
period after the outbreak was discovered. Heavy cover and in­
experienced caretakers accentuated the outbreak in an open 
range pen. The caretaker failed to examine the pen for dead 
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pheasants each day; consequently, several carcasses were left 
to decompose on the pheasant range. When the outbreak was 
discovered the game breeder initiated a sanitation program 
to remove dead birds and excessive cover. Losses ended ab­
ruptly 3 days after the intensive sanitation program started. 
The investigator brought three infected pheasants to the 
laboratory for observation. One pheasant died shortly after 
it was brought to the laboratory. It was submitted to the 
Veterinary Diagnostic Laboratory for necropsy. The remaining 
pheasants recovered after 4 days when given fresh food and 
water. When observations started paralysis was evident in 
both birds showing as leg weakness, prostration, and loss of 
flight power. The birds exhibited the characteristic limber-
neck associated with botulism paralysis. Ruffled feathers 
and severe diarrhea occurred in both birds. The nictitating 
membrane of the eye was paralyzed during the most severe 
stages of the infection (Figure 25). 
The owner of the infected flock commented that botulism 
was the most severe disease problem experienced with pheasants 
at the farm during the 19 years he had operated. He estimated 
losses of 5000 to 6000 pheasants from various botulism out­
breaks during the period. His most severe outbreak occurred 
in 1954 when 1800 pheasants died in 2 days. That outbreak 
eliminated the current year's production and the breeder 
ceased operations until the following year. 
Figure 25. Prostration, loss of flight power, and pa­
ralysis of nictitating membrane of the eye 
were characteristic symptoms in pheasants 
suffering from botulism 
Figure 26. Typical small pens used by game breeders 
for holding pheasants 
Figure 27, Typical pens of intermediate size used by 
game breeders for holding pheasants 
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2. Tuberculosis in pheasants 
A pheasant breeder visited in July 1964 owned a few pheas­
ant chicks, but complained that two had died and 36 were stolen 
or released by neighborhood children the previous day. A 
Golden Pheasant (Chrysolophus pictus) owned by the breeder 
also died the previous morning. The game breeder, an invalid, 
depended on a hired man to care for his birds. The breeder 
suspected the ring-necked pheasant chicks died because of a 
diet problem which arose when the supply of commercial pheas­
ant feed was exhausted, and the hired man substituted calf 
supplement. The hired hand was suspected of killing the 
Golden Pheasant due to distaste for duties as caretaker for 
the birds. 
Three of the pheasants were submitted to the Iowa Veter­
inary Diagnostic Laboratory, Ames, Iowa, for necropsy. 
Bacterial examination of the birds was negative. Necropsy of 
the Golden Pheasant revealed nodular growths on the surface 
of the ventriculus and a soft friable liver with areas of 
fatty or lymphoid infiltration. Microscopic examination of 
the lesions indicated the pheasant had tuberculosis (Myco­
bacterium avium). The pheasant was 2 years old and in poor 
physical condition, indicating the bird probably was a chronic 
victum of avian tuberculosis. The ring-necked pheasant chicks 
had no evidence of tuberculosis. 
Tuberculosis has also been reported in a Golden Pheasant 
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in New Jersey (Beaudette, 1942). The bird was emaciated and 
the surface of it's liver was studded with small grayish areas 
which could be removed as .small nodules. Beaudette observed 
a single nodule on one lung and on the spleen. An acid fast 
stain of crushed liver nodules revealed the presence of the 
avian tubercle bacillus. Hamerton (1939) found tuberculosis 
in a Golden Pheasant from the Royal Society Gardens in London, 
England. 
E. Internal and External Parasites in Pheasants 
1. Nematodes in penned pheasants 
Internal parasites usually could not be detected since 
few pen-reared pheasants were sacrificed. A single namatode 
infestation was discovered in pheasants on a large game farm 
in northern Iowa (700 birds) in August, 1963. Pheasants in 
the flock appeared to "wheeze" and often twisted their necks 
and raised their heads in an unusual manner. Large numbers 
of the pheasants appeared to gape. The condition was wide­
spread and all birds from which blood was collected appeared 
to have some respiratory distress. The game breeder was aware 
of the problem and related that it was gape worm (Syngamus 
trachea, Montagu, 1811). Pheasants from this flock were brought 
to the laboratory where necropsy confirmed the game breeders 
diagnosis. Additional pheasants submitted to the Iowa Veter­
inary Diagnostic Laboratory were also infested with gape worms. 
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The nematode was submitted to Martin Ulmer, Department of 
Zoology and Entomology, Iowa State University, Ames, Iowa, for 
confirmation of identification. Preserved specimens were 
placed in the Iowa State University Zoology and Entomology 
Department collection. 
The game breeder first reared pheasants in 1961 when 
stock was purchased in Wisconsin. No gape worm infestation 
was noted during the first year of operation; however, by 
1962 the entire flock was infested. In the spring of 1963 
the game breeder treated his pens with fuel oil in an attempt 
to rid them of the earthworms thought to be transmitting the 
gapeworms to pheasants. This failed and young pheasants were 
again infected in 1963. It is known that the parasite may 
also be transmitted directly from bird to bird by feeding on 
embryonated eggs or infective larvae (Wehr, 1959). Because 
the breeder had invested a considerable amount for the con­
struction of permanent pens, he felt he could not afford to 
move the pheasants to new range pens. 
The breeder reported the parasite caused some loss of 
birds but that a general unthrifty condition with poor weight 
gains was more common. All his birds were contracted to 
various field trial operators in western Iowa and the para­
sitized pheasants were apparently acceptable for this purpose 
since the demand was greater than the available supply. 
Barium antimonyl tartrate inhaled as a dust was used as 
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a treatment for the infected pheasants. Chandler and Reed 
(1961) recommend this as a treatment. It was also recommended 
by veterinarians at Dr. Salsbury's Laboratories, Charles City, 
Iowa. The treatment, however, proved ineffective and time-
consuming. Each bird had to be treated individually. 
2. Chewing lice on pen-reared pheasants 
Pheasants were not examined specifically for ectopara­
sites; however, when parasites were obvious to the investi­
gator they were collected. " 
Mallophaga were found on pheasants at two game farms dur­
ing the study period. After handling birds at these farms the 
investigator sometimes noticed lice crawling on his hands, 
ams, and clothing. These lice were collected and submitted 
to Elmer Gless and Dr. K. Knight, Department of Zoology and 
Entomology, Iowa State University, for confirmation of iden­
tity. Chewing lice probably are common on pen-reared pheas­
ants, however, they were obvious on pheasants at only the two 
farms. 
Chewing lice were first observed infesting game farm 
pheasants in July, 1963. All eight pheasants at one farm were 
heavily infested with the chewing louse Lipeurus maculosus 
Clay. All the pheasants involved were about 12-13 months old 
and were in excellent physical condition. They were penned in 
a small frame brooder house without an outdoor pen. The game 
breeder secured the birds, his initial stock, from a neighbor 
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in 1963 and was not aware of the infestation of lice on his 
birds until they were handled during blood collection. 
Chewing lice Goniodes colchici Denny, infested pheasants 
used as brood stock at the Iowa State Wildlife Research and 
Exhibit Station in the spring of 1965. The birds were kept 
on the ground and penned in groups of 6 to 8 pheasants in 
12xl2-foot lay pens without indoor shelter. Lice were obvious 
on two pheasants from a single pen, but were not found on 
pheasants from 5 other pens in the same area. The infested 
birds were 1 year old and appeared in excellent condition. 
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VII. RESULTS OF EXPERIMENTAL STUDIES 
A. Acquired Immunity to Salmonella in Pheasants 
1. Development of Salmonella antibodies in pheasants 
In Jtine, 1953, six pheasants (2 male) received a series 
of injections of virulent Salmonella pullorum var. Minnesota. 
A single female pheasant died during the second week of inno-
culations. The development of circulating antibody was traced 
in the remaining five birds. 
Circulating antibody was detected in the experimental 
pheasants with the rapid plate agglutination test 10 days after 
the first dose of antigen was given. Tube agglutination tests 
were positive at the 1:25 serum dilution and a weak reaction 
was observed with serum diluted at 1:50. 
A peak tube agglutination titer of 5,120 was reached 45 
days after the first injection of antigen. The pheasants lost 
weight during this period, but appeared healthy and otherwise 
unaffected by the infection. 
2. Duration of Salmonella antibodies in pheasants 
After the peak serum titer was reached experimental birds 
were checked with the rapid plate agglutination test at monthly 
intervals for 4 months. The titer remained high and antibody 
was easily detected with the rapid plate antigen until the 
birds were sacrificed. Serums obtained from the final bleeding 
in November when tested reacted at a tube agglutination titer 
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of 100. Exposure to Salmonella was easily detectable 5 months 
after the injections were administered. These serums were 
frozen and used as positive control serums. 
B. Salmonella in Game Farm Species 
Under Natural Conditions 
In October 1962 blood was collected from 15 female pheas­
ants on one game farm in Ringgold County, Iowa. Tube agglu­
tination tests for Salmonella pullorum indicated a single weak 
reactor at the 1:25 serum dilution. When the serums were di­
luted 12.5 times and retested two were positive. All serums 
were negative for Salmonella typhimurium specific antibodies. 
A serological cross reaction was suspected due to the low 
titer of the reactive serums. Arrangements were made to re-
test all avian species on the farm in March 1963. No reactors 
were detected in pheasants in the March tests. Rapid plate 
agglutination tests on 138 guinea fowl and 12 bantam chickens 
on the same game farm were negative for pullorum and fowl 
typhoid. 
In March 1964 the investigator returned to the game farm 
and rapid plate tested 18 pheasants, 95 California gray chick­
ens, 12 bantam chickens, and 19 Belgium quail for Salmonella. 
Blood from a single California gray hen reacted with Salmon­
ella K. polyvalent plate antigen. The bird was brought to the 
laboratory and serum was collected before submitting the chick-
139 
en to the Iowa State Veterinary Diagnostic Laboratory at Ames, 
for necropsy. 
Tube agglutination tests on serum from the hen were posi­
tive at the 1:200 serum dilution for Salmonella pullorum and 
Salmonella typhimurium. Both species of Salmonella were iso­
lated from the chicken at the diagnostic laboratory, but the 
necropsy revealed no indication of active Salmonella infection 
and the bird appeared in good health. Additional tests on the 
reactor serum revealed the bird was positive at the 2,048 
serum dilution for specific antibodies against the chronic 
respiratory disease organism (Mycoplasma gallisepticum). 
The game breeder was contacted and agreed to retest the 
entire flock in 30 days. The flock of 95 California gray 
chickens contained 6 Salmonella reactors when plate tested in 
April 1964. All pheasants remained negative for Salmonella 
and Mycoplasma specific antibodies. 
The breeder had sold eggs to an Iowa hatchery, but no 
orders were accepted after the investigator reported the rapid 
plate tests to the hatchery. Egg production decreased rapidly 
and the chickens were marketed soon after the April tests were 
completed. 
The investigator returned to the farm in August 1964 and 
collected blood from 12 pheasants. No pheasants were produced 
on the farm in 1964 and 6 of the above birds were 2 years old 
and the remaining 6 were 3 year old birds which had first been 
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bled by the investigator in October of 1962. Tube agglutina­
tion tests for pullorum, fowl, paratyphoid, paracolon, and 
chronic respiratory disease were negative. All other birds 
had been disposed of by the game breeder previous to the 
August retesting of the pheasants. 
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VIII. RESULTS OF MANAGEMENT STUDIES ON 
PRIVATE GAME FARMS AND HUNTING PRESERVES 
A. Facilities on Game Farms 
1. Pens used for pheasants 
Information on the history of management practices at 
game farms was difficult to obtain because game breeders did 
not keep written records. Most breeders could not remember 
how long they had used particular pens or for what purpose 
the pens were originally constructed. Small breeders gener­
ally used facilities that were once used for chickens. On 
14 farms pheasants and chickens or other species shared 
quarters. 
Measurements were taken on 86 pheasant pens on all sizes 
of game farms (Table 22). The pens were grouped by the number 
Table 22. Pen space provided per pheasant on Iowa game farms 
Pen space per pheasant (square feet) 
51- 100-
1-5 6-10 11-15 16-20 21-30 31-50 100 over 
Number of 
pens 10 20 7 8 9 13 11 8 
Percent 12 23 8 9 10 15 14 9 
of square feet of pen space available per pheasant in the pen. 
Measurements were made on only those pens from which birds 
were selected for bleeding. In most cases the figures repre­
sent the space available to pheasants of adult size rather 
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than for partially grown birds. No measurements of brooding 
facilities were secured. The average amount of space avail­
able based on all pens checked was 53 square feet per pheas­
ant. Crowding varied from one bird per square foot to 1 per 
750 square feet of pen space. Pens varied in shape as well 
as size and many types were used. They ranged from typical 
small and medium-size pens (Figures 26,27,28,29,30) to large 
open range-type pens (Figure 31). 
Crowding varied from year to year because breeders used 
the same pens, but reared variable numbers of birds. Pheas­
ants were placed in the pens available and no attempt was 
made to insure a similar ratio of space per bird from one 
year to the next. 
The flooring used in pheasant pens gave some indication 
of the amount breeders were willing to invest to rear pheas­
ants (Table 23). Soil was the flooring in 82 percent of the 
Table 23. Types of floor surface of pheasant pens in Iowa 
Surface type 
Soil Wood Wire Combination* 
Number of 
pens 70 2 2 12 
Percent 82 2 2 14 
*Soil and wood, wire, or concrete. 
Figure 28. Small frame pen with wire bottom used for 
rearing birds by a few game breeders and 
by the Iowa Conservation Commission 
Figure 29. Large inclosed range pen used by some game 
breeders emd by the Iowa Conservation 
Commission for rearing pheasants 
Figure 30. "A" frame pen used at the Iowa Wildlife 
Research and Exhibit Station and by a few 
game breeders for holding pheasants 
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Figure 31. Large open range pen used by some game 
breeders for rearing pheasants 
Figure 32. Pheasant pens on many game farms were in­
adequate in size and frequently cluttered 
with junk 
Figure 33. Rubbish littered pheasant pens on some 
poorly managed game farms 
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86 pens observed. When other flooring was used the pens had 
been constructed for some other purpose and converted to 
pheasant pens. Combination pens generally consisted of a 
wire frame pen attached to a deserted brooder house or milking 
parlor. Pens were usually constructed from scrap lumber or 
saplings cut at the game farm and 1- to 2-inch mesh chicken 
wire netting. In many cases junk and garbage littered pheasant 
pens (Figures 32 and 33). In one case an open sewage line flow­
ed through a pen of about 40 pheasants. Dead pheasants were 
observed in pens at three game farms. 
2. Hatching of pheasants at game farms 
Incubators used on Iowa pheasant farms ranged from the 
large walk-in type on one farm to small home units holding 24 
to 36 eggs. Commercial incubators were used by 27 of the 72 
breeders from which information was obtained. The majority 
of breeders (33) incubated eggs under bantam chickens, pigeons, 
or pheasant hens. Several breeders (12) preferred to buy pheas­
ant chicks or partially grown birds. 
3. Nutrition of pheasants on game farms 
Information on the types of feed used for pheasants was 
obtained from 72 game breeders (Table 24). Commercially pre­
pared rations comprised all or part of the feed used for pheas­
ants on 60 game farms. Game breeders in large cities tended 
to feed only commercial feeds while breeders living on farms 
or in small towns generally supplemented the mixed ration with 
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Table 24. Types of feeds used for pheasants on Iowa game farms 
Commercial Grass and 
Whole Grains ration Grain and 
Corn Oats Mixed Only With 
milo Grain grain 
Grain Commercial 
ration 
Commercial 
ration 
Farms 3 1 3 20 14 5 11 15 
Percent 4 2 4 28 19 7 15 21 
grass and or whole small grains. Only 10 percent of the breed­
ers fed only whole grains. The number of breeders represented 
in the above table provide a general picture of feeds used by 
game breeders. However, seasonal variations in rations occur­
red and greens were used by all breeders at some time during 
the year when available. Fresh lettuce leaves were used in 
season on one farm and another breeder preferred to supplement 
his commercial ration with watermelon rinds when available. 
Freshly emptied garbage was observed in pheasant pens on sever­
al game farms. 
Information on the level of protein in commercial feeds 
used for pheasants was obtained from 49 game breeders (Table 
25). Some 18 different protein levels from 14 to 45 percent 
were encountered. Most game breeders (58%) used commercial 
rations with protein levels between 19 and 21 percent. Game 
breeders in rural areas generally fed pheasants whatever 
commercial feed was used for other livestock on the farm. Few 
game breeders sought information on the nutritional require­
ments of pheasants and many did not know or had forgotten what 
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Table 25. Level of protein in commercial feeds used for 
pheasants on Iowa game farms 
Pheasant feed protein levels* 
14 16 17 18 19 20 21 22 24 25 26 27 28 30 32 34 36 45 
Number 
farms 1 2 1 3 10 12 6 2 1 1 1 1 ~1 3 1 1 1 1 
Percent 2 4 2 6 21 25 12 4 2 4 4 4 4 6 2 2 2 2 
•Figures expressed as percent of protein composition 
of feed. 
level of protein they were using. 
Most commercial poultry rations contain active drug in­
gredients for the prevension of coccidiosis. A few game 
breeders used commercial feeds that contained furazolidone 
to aid in the prevention of fowl typhoid, paratyphoid and 
pullorum. 
4. Other birds on game farms in addition to pheasants 
Only 14 of 73 (19%) game breeders reared just ring-necked 
pheasants (Table 26). Pheasant species other than the ring-
Table 26. Species in addition to ring-necked pheasants encoun­
tered on 73 Iowa pheasant farms 
Pheasants 
Ring-neck 
only 
Other Quail Tur­
key 
Chu-
kar 
Poul­
try 
Pigeons Pea­
cocks 
Water­
fowl 
Farms 14 20 12 8 10 34 11 9 25 
Percent 19 27 16 11 14 47 15 12 34 
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neck were kept by 20 game breeders. Poultry were reared on 
47 percent of the pheasant farms. On most small game farms 
it was impossible to determine which species were considered 
essential by the breeder and which were incidental. The in­
vestigator believes pheasants were considered the principal 
species on 18 of the 73 game farms and preserves studied. 
5. Origin.of pheasants on game farms 
Information on the source of original stock of pheasants 
was obtained from 66 game breeders (Table 27). Other breeders 
Table 27. Origin of pheasants for 66 Iowa game farm flocks 
studied during 1962-64 
Wild 
stock 
' Iowa 
Local 
breeder* 
Other Other states 
Flocks 7 9 26 24 
Percent 11 14 39 36 
•Breeders that purchased pheasants from other breeders 
in their county. 
in Iowa supplied 53 percent of the operators with their orig­
inal stock. Game breeders in other states supplied 36 per­
cent of the operators and the remaining 11 percent started 
with pheasants or eggs taken from wild stock. 
6. Salmonella tests on pheasants conducted by game breeders 
Most game breeders were not aware of the rapid plate 
agglutination test for pullorum and fowl typhoid. Pheasants 
from three pheasant farms had been tested for pullorum and 
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fowl typhoid. The largest private pheasant farm in the state 
had tested its brood stock each year since 1950. A second 
game breeder had tested brood stock for specific antibody 
since 1959. The third game breeder started rearing pheasants 
in 1963. He tested all brood stock before starting the 1964 
hatching season. These breeders reported that no reactors had 
been detected in their field tests. 
Game breeders generally were not aware of disease problems 
in game birds and in most cases only the operators of large 
game farms and shooting preserves took an active interest 
in disease problems. Several breeders reported "sick" pheas­
ants or a pheasant die-off, or poor hatchability or livability 
in chicks during recent years. When asked if they had con­
sulted a veterinarian or poultryman they replied they had not. 
Many breeders apparently felt their investment was not suffi­
cient to justify consulting experts when problems developed 
with their birds. 
7. Release of penned pheasants into the wild 
All pheasant farms and game breeding and shooting pre­
serves released pen-reared pheasants into the areas surround­
ing their farms. Releases on shooting preserves and small 
game farms usually were intentional. Releases on large game 
farms occurred by accident when handling pheasants or because 
of faulty pens. Several times the investigator visited game 
farms only to find that all pheasants had been released a 
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short time before he arrived. Small breeders often released 
pheasants in the fall rather than care for them through the 
winter months. The investigator found no evidence that game 
breeders or preserve operators knowingly released diseased 
pheasants into the wild. 
Leg bands placed on pheasants after testing were re­
covered from two pheasants shot by hunters in 1964. A band was 
returned from one bird killed 3 months after it was banded. 
This pheasant had been released on a shooting preserve and 
evidently moved off the preserve before it was shot. A second 
band was returned from a 3-year-old pheasant banded on a pri­
vate game farm in 1963. The bird evidently escaped or was 
released by the game breeder and was subsequently taken by a 
hunter. 
Many game breeders feel they are actively helping local 
wild pheasant populations by sporadic release of pen-reared 
birds. Several breeders believed the Iowa Conservation 
Commission should furnish them with chicks or other stock since 
they were "saving" the commission the expense of stocking 
pheasants in their area. 
B. Occupations and Interests of Game Breeders 
Information on occupation was obtained from 67 game breed­
ers (Table 28). Occupations ranged from student to profession­
al men. No pattern seemed evident. There were 18 factory 
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Table 28. Occupations of pheasant breeders visited during the 
study 
Occupation Number in 
Ambulance driver 1 
Baker 1 
Carpenter 1 
Contractor 1 
Engineer 1 
Factory laborer 18 
Farmer 10 
Florist 1 
Government employee 1 
Grocer 1 
Housewife 12 
Lawyer 2 
Mechanic 2 
Painter 3 
Policeman 1 
Poultryman 1 
Real estate man 1 
Retired 6 
Salesman 2 
Service station owner 1 
Student 1 
Unknown 3 
Total 70 
laborers; however, this figure was large because of the wide 
variety of jobs included in the category. Game breeders in 
this class were concentrated in or near cities. Housewives 
with an interest in pheasants (12) usually lived on farms or 
in small towns. Housewives were considered as game breeders 
only if their name actually appeared on the game breeders 
permit issued by the Iowa Conservation Commission. Several 
other women appeared to have substantial interest in rearing 
pheasants; however, the permit was issued to their husbands. 
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Farmers (10) comprised the third largest occupational cate­
gory and on farms the wife often cared for the pheasants, 
particularly during summer months. When both could be contac­
ted husbands and wives appeared interested in pheasants and 
only in three or four cases did the husband or wife specifi­
cally state that they had no interest, or disliked game breed­
ing. Information of this type was limited because of many 
occasions the investigator could not speak with both parties. 
C. Reasons Game Breeders Reared Pheasants 
Game breeders reared pheasants for a variety of reasons 
(Table 29). Pheasant breeding was a hobby with 45 percent of 
Table 29. Summary of reasons given by 71 game breeders for 
rearing pheasants 
Hobby Release Sale 
Table 
use 
Training 
dogs 
Number of 
breeders 32 4 16 15 4 
the 71 game breeders who stated a specific reason. About 
equal numbers of game breeders reared pheasants for sale or 
table use. Many breeders kept pheasants for a variety of 
reasons, but their primary objective in doing so usually was 
obvious. All breeders released or "stocked" birds, but only 
four stated this as a major reason for breeding pheasants. 
Most game breeders dressed a few pheasants for table use each 
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year. A few hobbyists stated they were too attached to their 
pheasants to enjoy eating them. The sale of pheasants was 
the major objective of all large game farm operators. The 
principal markets for pheasants were commercial food processors, 
shooting preserves, other game breeders, and field trial events. 
A single breeder sold large numbers of eggs for hatching as 
well as chicks and adult birds. Almost all game breeders 
indicated they would sell pheasants if they had the opportun­
ity; however, few tried to find even a local market. 
The four largest game breeding operators in Iowa con­
tract the majority of their pheasants to various outlets before 
hatching begins. These operators have little difficulty in 
marketing birds and three of them expanded operations each 
year during the study. The fourth operator lost most of his 
hatching and brooding equipment in a fire early in 1964. 
Various intermediate size breeders (200-500 pheasants) pro­
duced pheasants at full capacity the first or second year of 
operation and were not able to market them. The pheasants 
were about half grown before the breeders sought possible 
markets for them. In one case (1964) a breeder released 500 
pheasants on surrounding farms after searching without success 
for a local market. Another breeder claimed to have lost 
$400.00 in 1964 after producing several hundred pheasants he 
could not market. During the period of marketing difficulty, 
Chicago processors were paying as much as $.90 cents per pound 
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for ring-necked pheasants; however, the Iowa breeders were 
unaware of these outlets. 
Some pheasant breeders sold pheasants for as much as 
five dollars each while other breeders thought one dollar 
was quite satisfactory. Most received from $2.50 to $3.50 
for birds on both local and interstate markets. 
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IX. DISCUSSION 
A. Privately Owned Pheasant Farms 
1. Location, size, and annual turnover of pheasant farms 
From 1960 to 1963 an average of 68 percent of the pheas­
ant farms in Iowa were located in the southern 4 tiers of 
counties. This pattern changed little during the period even 
though the number of individual breeders varied from one year 
to the next. The most obvious reason for the concentration 
of pheasant farms in southern Iowa is the relatively sparse 
distribution of wild pheasants in this part of the state. 
With the exception of a generally high population of pheasants 
in Union and Adair counties most of southern Iowa has few 
wild pheasants. The comment of many game breeders that they 
reared pheasants because they liked to have a few around seems 
to support this hypothesis. Some breeders actually commented 
that wild pheasants were almost never observed in their area 
so they reared a few for release on nearby farm lands. Only 
one pheasant farm (Figure 13) occurred in the 6 counties in 
the northwestern corner of Iowa from 1960-63. This area has 
populations of wild pheasants which are well above the state 
average during most years. 
A second reason for the abundant pheasant farms in the 
southern tiers of counties probably is related to the 8 cities 
of over 30,000 people that occur in these counties (Table 5). 
This compares to only 4 cities of this size in the northern 
1 
i 
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5 tiers of counties. The concentration of pheasant farms in 
urban areas was observed in Pottawattamie, Polk, Wapello, 
Clinton, Scott, and Muscatine counties. These counties all 
have cities larger than 30,000 people. The concentration of 
game farms in Dallas county appeared to be related to its 
proximity to populous Polk county. If the present trend 
continues the number of pheasant farms in urban areas will 
probably increase as cities grow. At the present cities 
apparently do not prohibit the keeping of game birds inside 
the city limits; however, this may change as multiple dwelling 
units replace the individual homes found in the suburbs. At 
present pheasant farms tend to be located towards the margins 
of city corporation limits. 
Pheasant farms in the southern 4 tiers of counties pro­
duced 78 percent of the birds reared during the study (Figure 
18 and Table 4). It would be expected that the area with 
more game farms would produce more birds; however, this rela­
tionship is not completely true. Most southern Iowa pheasant 
farms were small and the majority of the pheasants reared here 
were produced on three game farms. The three breeders in Lee, 
Lucas, and Mahaska county produced 47,113 (55%) of the pheas­
ants reared during the study. Average pheasant production 
data is very misleading for southern Iowa because of the above 
farms. Rather than high average production it appears that 
most game breeders in southern Iowa rear pheasants in small 
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numbers for table use, local stocking, or hobby (Figures 19-22). 
Only 16 of 71 breeders indicated they reared pheasants for pro­
fit (Table 29). Operators of the three large pheasant farms 
sold large numbers of birds, but they depended upon other in­
come for their chief livelihood. 
Polk county consistently had six to twelve game breeders, 
but they were never more than 165 pheasants produced in the 
county. Wapello county had between seven and fourteen breed­
ers during the study but there were never more than 604 pheas­
ants produced. These examples indicate that most pheasant 
breeders probably are not operating at sufficient volume to 
profit from pheasant breeding, but rather are in business for 
the above mentioned reasons. 
Almost 20 percent of the pheasants reared during the study 
were produced on a single game farm in Palo Alto county in 
northern Iowa (Table 4). The large numbers of pheasants on 
this farm vastly overshadowed the production on all other farms 
in the northern 6 tiers of counties (Figure 18). The Palo Alto 
breeder sold pheasants to shooting preserves, field trials, 
and commercial processors in eastern cities. The entire pro­
duction for the year is contracted before hatching starts each 
spring; therefore, the breeder has a more or less guaranteed 
annual income. Although this was an efficient and profitable 
business the breeder depended upon farming for his major live­
lihood . 
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For the entire state three percent of the game breeders 
(4) produced 72 percent (61,682) of the pheasants reared from 
1960-63. 
Game breeders with an annual production of fewer than 30 
pheasants comprised an average of 71 percent of the game farms 
from 1960-63 (Table 6). An average of 88 percent of all farms 
produced fewer than 100 pheasants per year. These small opera­
tions accounted for only 9 percent of the total pheasant pro­
duction during the study period (Table 7). These figures 
supported the statements made by breeders that they reared 
pheasants as a hobby. Game breeders in Iowa apparently rear 
pheasants because they feel it has recreational value for them. 
All game breeders indicated a willingness to sell pheas­
ants but very few said marketing birds was important to them. 
Most thought they would sell pheasants if they could get 
three of four dollars for them; however, one breeder felt that 
he would realize a good profit if pheasants could be sold for 
one dollar each. Most breeders could give estimates of what 
they thought it cost to rear a pheasant but only five kept 
records to substantiate their claims. 
During the study period license renewals by game breeders 
increased (Table 8). In 1963 67% of the operators had operated 
the previous year while in 1961 only 51 percent were experi­
enced. Although stability increased an average of almost 45 
percent of the game breeders operating in any year had not 
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operated the year before. Only 31 operators operated during 
the entire study period. 
Based on economic considerations one might suspect that 
the operators rearing from 1-30 pheasants each year might be 
the most casual about remaining in business in consecutive 
years. However, this was not an entirely valid assumption 
since 19 individuals who operated throughout the study reared 
fewer than 30 pheasants each year. These breeders had very 
strong feelings about wanting to have some pheasants on their 
property throughout the year. Although some small operators 
were stable, as a whole, 54 percent of the breeders who opera­
ted for only one year kept fewer than 30 birds during their 
year of operation. Some of these were persons who felt 
rearing pheasants was more work than it was worth. Many indi­
cated they didn't know much about pheasant breeding and con­
sequently, gave up after a poor hatch or severe chick losses. 
It appeared from interviews that small operators were least 
likely to seek information on rearing pheasants and almost 
never consulted their veterinarian when they encountered 
difficulty. Larger flocks tended to be more stable; however, 
there were not enough flocks of over 100 pheasants to make 
valid comparisons. 
Operators of game farms were very cooperative in all 
aspects of the study. Only one operator refused to permit the 
author to collect blood samples from his pheasants. Several 
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other game breeders refused to cooperate initially but after 
a few minutes of visiting about the testing program they 
changed their minds and assisted in the study. A few breeders 
thought the testing program was compulsory even after attempts 
to convince them this was not the case. These breeders as­
sumed that noncooperation was sufficient grounds for denial 
of a game breeding license the following year. At no time 
was this suggested to any game breeder. Some breeders ob­
viously considered it an honor to cooperate with Iowa State 
University and the Iowa Conservation Commission. Most opera­
tors who reared fewer than 100 pheasants thought they were 
doing the author a favor and could see no real benefits to be 
gained by having their birds tested for Salmonella. Operators 
of larger game farms generally welcomed the pheasant testing 
as a benefit to their game breeding operation. 
Response to mail questionnaires averaged 55 percent for 
all mailings (Table 12). This was considered satisfactory 
since the author intended to visit many game breeders even if 
they did not reply. The author expected a higher return of 
cards ànce it was assumed game breeders were very interested 
in all phases of game breeding. However, in light of what was 
found it appears that farm operators were very interested in 
pheasants, but only moderately interested in testing programs. 
Without exception breeders who operated large game farms 
replied promptly. These were the same operators who felt the 
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testing program benefited them. 
When visits were made to game breeders who neglected to 
reply to the mail survey they frequently were very apologetic. 
It was obvious most of these operators hoped they would be 
ignored if they failed to reply. When confronted with the 
study by the author the breeders invariably cooperated. On 
two occasions the breeders were so apologetic and flustered 
it placed the investigator in a somewhat embarrasing position 
of trying to reassure the breeders that no action would be 
taken against them for not replying to the questionnaire. 
2. Serological tests of pheasants on game farms 
Rapid plate agglutination tests for Salmonella were com­
pleted on 1889 game farm pheasants and no reactors were found. 
Serums from 952 of these birds were retested with the tube 
agglutination test and all were negative. It was concluded 
that the rapid plate test was accurate in screening pheasants 
for Salmonella.and its use by game breeders should be encour­
aged. The test is simple and it would give game breeders some 
information on the condition of their flock which they cur­
rently do not have. If reactors were uncovered the operator 
could consult professional help before serious problems 
develop. 
The rapid plate test was used in this study to give the 
investigator some idea of flock condition while he was on the 
premises. The technique was demonstrated for game breeders in 
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hopes that they would adopt the test. 
Pullorum disease was not a problem on Iowa game farms 
during the study period. Only two of 2534 pheasants indicated 
any exposure to Salmonella pullorum. In both cases the serum 
titer was low (1:25) and a cross reaction was suspected. Dur­
ing interviews with game breeders none recalled any serious 
trouble which could be indicative of pullorum. Poor egg hatch-
ability was reported in one flock containing a potential 
reactor; however, the small flock size and lack of records 
prevented any additional work from being done. 
Pullorum disease has been a problem at the State Wildlife 
and Research Station at Boone, Iowa, but annual testing and 
removal of positive and suspicious birds has resulted in 
practically a pullorum free flock since 1951 (Andrews, 1960). 
Van Roekel (1959) suggested that genetic resistance to 
pullorum exists in chickens and Andrews (1960) suggested that 
pheasants may also possess a specific resistance to a disease. 
The effect of these genetic factors have hot been evaluated 
in pheasants. The effects of crowding, caging, and poor care 
probably could lower a bird's natural resistance and increase 
the chances of infection with a specific pathogen; however, 
no evidence was obtained to support this hypothesis during the 
present study. 
No explanation was available for the outbreak of fowl 
typhoid which occurred on one game farm in 1962. Careless 
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management practices accentuated the outbreak but probably 
did not cause it. The game farm operator fed animal by­
products during a period several months before the outbreak 
but none was available for testing. It is possible Salmon­
ella gallinarum was introduced into the flock by this route. 
The breeder became worried when birds continued to die; 
therefore, he slaughtered the remaining birds before the 
pathogen could be identified. The breeder disinfected his 
pens and was not interested in continuing an investigation 
of the disease outbreak because he feared introducing the 
organism into other pheasant range pens. Since retesting 
uncovered no reactors little additional work could be done on 
the flock. Although the game breeder showed a laxity in 
management after the outbreak his operation was generally 
considered to be efficient and profitable. 
Andrews (1960) expected that diseases such as Newcastle 
transmitted primarily by exudates, might be expected to occur 
more frequently among confined birds than among well dispersed 
wild pheasants. He proposed that ND is a potential threat 
to game birds. At present ND does not appear to be causing 
problems on Iowa game farms; however, conditions may change 
in the future. 
Evidence indicates an occasional outbreak of infectious 
disease or parasitism in game farm and preserve pheasants, but 
these outbreaks appear to be isolated events. Proper handling 
166 
of pheasants will reduce disease problems on game farms to a 
minimumy but they probably will never be eliminated. Andrews 
(1960) found that infectious diseases are rarely observed in 
wild pheasants in Iowa. He concludes that some disease may 
go undetected under natural conditions because infected 
pheasants are not found. The chances to observe sick birds 
on game farms were good but few were located. The majority 
of reactors appeared to be as healthy as non reactors. 
No evidence was found to indicate breeders intentionally 
sold or released sick pheasants; however, this could be done 
accidentally if chronic carriers appeared to be normal. The 
only apparent solution to this problem is a disease testing 
program coupled with on the farm inspection at regular inter­
vals by qualified biologists. 
Salmonella infections and Newcastle disease virus probably 
are not significant in game farm pheasants in Iowa at the 
present time. What will happen in future years probably de­
pends upon the trends in the game breeding industry itself. 
Present trends indicate it will grow and this will supply at 
least the potential for outbreaks of various infectious dis­
eases. It is hoped that better management practices and a 
more informed public of game breeders will help prevent out­
breaks of Salmonella and Newcastle disease. Some game breeders 
resist new information but others actively seek new and better 
ways of doing things. The problem becomes one of who should 
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supply the necessary information so that game breeders can 
operate in an efficient manner. 
3. Pheasant management on private game farms 
Most private game breeders are not greatly concerned about 
game farm management practices. Rearing pheasants is a side­
line or hobby and there is no particular need to operate 
efficiently. Generally the larger the game farm the better 
the management practiced by its operator. A majority of 
breeders asked questions which pertained to management but 
appeared passive to adopting suggested improvements. Game 
breeders were interested in obtaining literature about rearing 
pheasants but most felt any expenditure toward improving their 
operation was unwarranted. One game breeder appeared con­
vinced that Salmonella testing was to his benefit, but when 
his veterinarian indicated it would cost between $0.05 and 
$0.10 per bird to run the tests he quickly changed his mind. 
The free test provided by the investigator was well received 
by most breeders but only two are known to have continued 
testing after the study ended. Both of these breeders also 
tested previous to the present study. 
The interest game breeders had in receiving printed mater­
ials probably could lead to long range improvements in pheas­
ant breeding if breeders could obtain the information they 
desire. Most breeders do not know where to obtain needed in­
formation on game breeding. If management information was 
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available from some agency it might increase interest among 
breeders in game farm improvement. 
B. Game Breeding and Shooting Preserves 
1. General 
Game breeding and shooting preserves are firmly estab­
lished in Iowa, though relatively few in number. Most commer­
cial operators appear to have some technical skill in handling 
and shooting birds, and better operators are becoming more 
efficient each year. The formation of a state association for 
game breeders and shooting preserve operators in 1964 should 
help operators to recognize their problems and how to overcome 
them. Annual meetings of the association provide the Conser­
vation Commission, wildlife biologists, the State University 
specialists, and others ample opportunity to present new and 
important information on research and management of game birds. 
The association encourages representatives from various agen­
cies to attend its meetings. These agencies should cooperate, 
whenever possible, to forestall the possibility that the pre­
sent association might become a forum for the exchange of mis­
information. 
2. Popularity of game birds on preserves 
Patrons of Iowa preserves shoot more Bobwhite than any 
other species. The Mallard ranks second in number bagged and 
its popularity is increasing. Ring-necked pheasants rank 
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third in popularity in Iowa, but nationally they are over 3 
times as popular as any other species. The presence and 
availability of wild pheasants in large numbers in Iowa prob­
ably accounts for the fewer hunters desiring pheasant shooting 
on preserves. Mallards, though declining in popularity on 
preserves in most states, are increasing in Iowa. Their in­
creased popularity probably results from shorter waterfowl 
seasons and decreasing bag limits. 
3. Costs of preserve hunting 
Preserve shooting probably costs more than persons of 
average income are willing to pay at the present time. Some 
preserve operators, however, argue that "put and take" hunting 
costs no more and in fact under some circumstances may be less 
expensive than "hunting wild." If one lives any distance from 
open hunting areas it is possible that a local preserve may 
be less expensive than a trip to more distant hunting areas. 
If the trend towards posting private areas against hunting 
continues preserves will become even more attractive. Trans­
portation cost, time, and availability or area must be con­
sidered when making cost comparisons between public "open" and 
preserve hunting. 
There is a tendency on Iowa game breeding and shooting 
preserves to specialize in hunting one type of bird. Most 
preserves start by offering Bobwhite, mallard, ring-neck 
pheasant and chukar partridge, but soon specialize in whatever 
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species best suits their location and clientel. This speciali­
zation is most evident with the mallard during recent years. 
Few Iowa preserves are located where all four species of game 
birds can be shot under optimum conditions. 
Several preserve operators purchase birds from game breed­
ers rather than rear their own. These operators feel it is 
cheaper and less troublesome to buy birds from licensed game 
breeders than to rear birds themselves. This frees the pre­
serve operator to concentrate on his specialty game bird 
shooting. A plentiful supply of birds is produced on Iowa 
game farms each year for sale to preserves, but many are not 
of proper quality. 
4. Pheasant management for preserves 
Birds must be on a proper diet to regulate weight and to 
insure good flyers. Game birds are often overfed to such an 
extent that their ability to fly is reduced. Poor flyers make 
easy targets and under such conditions hunters leave the pre­
serve telling stories about the "phony" aspects of preserve 
hunting. Hunters find it difficult to distinguish wild birds 
from pen-reared birds which have been maintained at proper 
weights and conditioned in flight pens before released. Some 
previously-used release methods called for putting birds to 
sleep and placing them in heavy cover to wait for the hunter. 
Bird dogs often picked these birds up and brought them in with­
out a shot being fired. This reduced the sporting value of 
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the hunt. Recent release methods utilize heavy cover to hold 
birds in position until they are flushed. 
A study on the stocking of game farm pheasants in New York 
(Mason and Holm 1957) indicates the average hunter is well 
satisfied with the quality of the released birds and that the 
reaction of hunters is predominantly favorable. The report 
states that hunters see no significant differences in sporting 
qualities between wild and released stock. 
5. Pheasant harvest regulations on preserves 
Preserve operators in Iowa and in other states claim they 
must harvest at least 80 percent of all birds released to 
allow a fair return on their investment. Table 15 indicates 
preserves in Iowa harvested only 50 percent of the pheasants 
released from 1958-62. This is considerably below the accepted 
harvest rate and indicates preserves are not operating at 
optimum efficiency in Iowa. It also suggests that the margin 
of profit preserve operators realize is rather small. This 
is further supported by the fact that only one preserve opera­
tor in Iowa is trying to earn a living solely from the opera­
tion of a shooting preserve. Most preserve operators combine 
their activity with agricultural practices on preserve land or 
with employment in nearby cities. 
Chapter 110A.3 of the game breeding and shooting preserve 
law states that not over 80 percent of the birds released on 
an area can be taken by hunters. This insures the preserve 
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operator that he will loose 20 percent of his annual invest­
ment in pheasants before the season starts. This regulation 
is probably a part of the game breeding and shooting pre­
serve law because it seems to assure non-preserve hunters 
that birds will still be available for free hunting in areas 
surrounding the preserve (Dickey, 1957). It appears that this 
section of the law is a public relations gesture to lessen 
the impact on the general public of the "special privilege" 
aspects of preserve shooting. It is also possible that hunters 
kill wild pheasants on preserves and that stocked birds re­
place these wild birds and maintain populations for the general 
public. Whatever the reasons for including this requirement 
in the law, it has probably outlived its usefulness and the 
Iowa Conservation Commission should consider amending the law. 
The cost of the released birds and the number of them returned 
to the "free" hunters bag generally makes this burden on the 
preserve operator more costly than can be justified. Studies 
by Burger (1964), Anderson (1964), Mason and Holm (1957), Low 
(1954), and Cottle (1950), on survival and comparative stock­
ing value of game farm pheasants established with little 
doubt that costs are out of proportion to the small benefits 
from this type of program. 
Cottle (1950) related that conditioning appears to be 
beneficial to penned birds released into the wild. Preserve 
operators condition pheasants to flight, but not to habitat. 
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Pheasants not conditioned are less alert and wary and sus­
ceptible to natural predators while adjusting from penned 
conditions to those of the wild. The dispersal of non-
conditioned pheasants is less than for habitat-conditioned 
birds. Most pheasants released into the wild by shooting 
preserves to satisfy legal requirements probably do not sur­
vive long enough or move far enough to significantly benefit 
anyone. 
Preserve operators waste money releasing birds that do 
not survive. Such expenditures could more logically be put 
to better use by expanding and improving the scope of shoot­
ing preserves. Shooting preserve operators might better be 
released from this expenditure and be required to spend this 
additional money on upgrading the sport of preserve hunting. 
The cost, based on current market value, of the pheasants 
formerly stocked (20% of birds released) would be determined 
and the preserve operator should be required to prove that an 
equivalent amount is spent on the preserve for capital improve­
ment of his operation. 
5. Occurrence of disease antibodies in preserve pheasants 
Serums from pheasants on shooting preserves indicated 
infectious diseases were of little importance to preserve 
operators who rear their own birds. The Salmonella typhimurlum 
specific antibodies in pheasants from a flock of 11 birds on 
one preserve was the only evidence of exposure to infectious 
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agents. These birds were adults that the preserve operator 
kept from the previous season. The reactors were released 
and no pheasants were hunted on the preserve the past season 
(1964). The preserve operator switched his operation ex­
clusively to mallard pass shooting. The pheasants were used 
for field trials and for training bird dogs. 
Brood stock used' on the preserve was purchased from a 
game breeder Ih years previously and the reactors were off­
spring of this stock. The preserve owner experienced diffi­
culty rearing pheasants from this parent stock in 1963. He 
stated that egg fertility was low and that large numbers of 
pheasant chicks were lost at about 9 weeks of age. Pheasants 
checked by the investigator were survivors from the die-off. 
Birds which reacted were in excellent condition even though 
they appeared to receive little care. The pheasants were 
penned with chukkar partridge and were fed only corn during 
the summer months. The low fertility and die-off suggested 
that the brood stock purchased by the preserve operator prob­
ably carried paratyphoid which was passed on to the chicks. 
No disease problems were encountered on other preserves 
in Iowa. Andrews (1960) who tested pheasants from two pre­
serves also visited by this investigator found no reactors. 
Demand for disease-free birds on shooting preserves will force 
operators to produce healthy birds to remain in business. 
Game breeders hoping to supply pheasants to preserves will 
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be faced with the same standards. Preserve operators should 
demand that brood stock and replacement birds be tested regu­
larly and be disease free. 
6. Recreation and education potential of preserves 
The amount of hunting available in response to demand 
is one measure of the success of shooting preserves in pro­
viding recreation. A second and more important point is the 
quality of recreational hunting at a shooting preserve. Many 
sportsmen measure a successful hunt in broader terms than 
total number of birds bagged. Shooting preserve operators 
should strive to develop in their patrons an esthetic pleasure 
and sportsmanship in the out-of-doors, which qualities seem 
to be on the decrease. 
Low quality hunting occurs on some preserves because 
penned birds are reared and shot in the same area. This pre­
sents the obvious problem of hunters shooting within sight of 
hundreds of penned pheasants. An artificial influence such 
as this reduces the quality of a hunt. Progressive operators 
rear birds on separate farms or at least away from hunting 
areas. This helps add quality and a feeling of wildness to 
preserve hunting. 
Some preserve owners improve hunting by planning and lay­
ing out several hunting courses of varying length and diffi­
culty. Novice and experienced hunters are challenged by 
selecting a variety of hunting areas. The artificial aspects 
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of hunting on preserves must be reduced or removed if pre­
serves are to provide a bit of the enjoyment once available 
to all on wild lands. 
Persons wishing to establish a shooting preserve must 
control by ownership or lease at least 320 acres of land. 
Acreages of this size provide potential for recreation other 
than hunting. Most preserves now make their facilities avail­
able for trap shooting, target practice, training bird dogs 
and other outdoor activities. Several Iowa shooting preserves 
have been hosts to national retriever field trials. Shooting 
preserves probably will offer a wider variety of recreational 
facilities when the demand becomes sufficient to make these 
activities financially self-sustaining. Several preserves 
now have club rooms, bunk houses and other facilities for 
hunting parties wishing to spend more than 1 day on the area. 
Most preserve land is now in agricultural crop land and owners 
are operating a combination facility. If interest increases 
to the point that operators make sufficient incomes from their 
preserves the crop land could be placed in fuller recreational 
use in the non-hunting season. 
Shooting preserves offer excellent opportunities for con­
servation education as well as recreation. The possibilities 
in this area are undeveloped in Iowa but may well be intro­
duced to benefit the preserve owner and his customers. A 
program emphasizing the use and care of firearms is one example 
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of an educational course for paying customers. As larger 
numbers of people have less experience in handling hunting 
weapons the need for education in their use will increase. 
The preserve owners stand to benefit by stressing safe prac­
tices around other hunters and prized bird dogs. Education 
programs directed at teaching youngsters about the natural 
features of the preserve and the surrounding area would be 
beneficial. Training youngsters to appreciate the cardinal 
rules of good sportsmanship and proper shooting form could 
benefit the alert shooting preserve operator. The possibili­
ties for cooperation between preserves, county conservation 
boards, garden clubs, and other community organizations is 
endless. 
Preserves survive only if they attract customers and 
these customers are located in larger cities where recreational 
needs are greatest. Future preserves undoubtedly will be 
located near the source of such paying customers and the time 
and expense preserve operators devote to establishing a 
favorable public image in their home communities will be re­
paid when the preserve hunting season opens each fall. Qual­
ified preserve operators probably would incorporate some edu­
cational features into their regular programs if encouraged 
to. It could produce additional income. 
Much is said about the shooting preserves and many people 
argue their merits and disadvantages. Preserves appear to be 
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a recreational business that will grow in response to in­
creasing human populations, more leisure time, and decreasing 
acreages of wild lands available to the public. The better 
aspects of preserve hunting deserve to be fully utilized and 
the less desirable aspects should be modified and improved. 
The shooting preserve should help promote a wholesome relation­
ship between its customers and the out-of-doors. Overflowing 
game bags are not what preserves should contribute to outdoor 
recreation, but rather an appreciation of the natural en­
vironment, the creatures that live in it, and that all wild 
creatures are products of the land. 
C. Discussion of Experimental Studies 
1. Development and persistence of antibody to pullorum in 
pheasants 
Formation of circulating antibody to Salmonella in the ex­
perimental pheasants was rapid. Peak titer (5120) was relative­
ly high for artificially induced bacterial infections. Natural 
defense mechanisms of the pheasant apparently were capable of 
taking an active role in resisting the Salmonella bacteria. 
At most laboratories serums are considered positive if ag­
glutination reactions occur at the 1:25 or 1:50 serum dilutions. 
Reaction.of serums at the 1:100 dilution after 180 days indi­
cated it may be possible to detect reactors in a flock for over 
6 months after the infection subsides. This adds significantly 
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to the information on specific antibodies in game farm pheas­
ants because it indicates serums collected at a specific time 
provide information on flock condition over a period of months 
rather than for a single day. The necessity for repeated 
sampling is reduced if the main objective is evaluating inci­
dence . 
Gauger (1937) obtained chickens with naturally infected 
cases of pullorum and fowl typhoid and checked the persis­
tance of circulating antibody. Serums were positive for 
pullorum specific antibodies at 1:25 to 1:1600 dilutions for 
from 210 to 510 days. Three of the eight birds reacted for 
over 400 days. A fowl typhoid carrier reacted at 3200 serum 
dilutions after 295 days and another bird was positive at 
1:800 after 406 days. Bennett (1937) inoculated four pheas­
ants with Salmonella pullorum using subcutaneous and crop in­
jections. maximum specific antibody titer of 1:50 was 
reached after 6 weeks and detectable antibody persisted for 
at least 60 days. Results obtained with pheasants in this 
study indicated the persistance of antibody was similar to that 
in chickens. 
2. Salmonellosis in game farm species under natural conditions 
When Salmonella reactors were first noted in the Ringgold 
county experimental flock in 1962 the possibility of extensive 
testing was suggested to the game breeder. Poultry and game 
birds at the game farm were poorly managed and all occupied 
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the same yard. All species were free to mingle with each other 
almost at will. Pheasants were held on the ground in a por­
table welded wire cage which was moved around the poultry yard 
at weekly intervals. 
The low-titer reactors from the flock tested in 1962 were 
suspect cross reactions because the pheasants appeared healthy. 
However, the game breeder recalled that pheasants chicks pur­
chased from a hatchery in 1961 arrived in poor condition and 
many of the birds died shortly after they arrived at the game 
farm. The surviving chicks were unthrifty and the breeder re­
called being dissatisfied with them. The breeder did not com­
plain to the hatchery because he assumed the birds became 
overheated during transportation from hatchery to game farm. 
Pheasants tested in 1962 were the survivors from the 1961 ship­
ment. Considering the agglutination test results it appeared 
possible that the shipment of pheasant chicks were positive 
for Salmonella and the adult reactors were chronic carriers 
or that a small amount of circulating antibody persisted. 
In 1963 tests of poultry species (guinea fowl and bantam 
chickens) were negative for Salmonella and all birds appeared 
normal. Domestic poultry layers were replaced by the breeder 
each year, but he retained pheasant brood stock from year to 
year. All eggs produced by the guinea fowl and bantam chickens 
were sold to hatcheries at premium prices. California Gray 
chicks, but no adults, were kept by the breeder in 1963. 
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Rapid plate tests were completed just previous to the 
hatching season in 1964. The game breeder wanted to sell 
California Gray eggs to a hatchery which demanded a pullorum 
and fowl typhoid test. The reactor birds which occurred in 
the first test and again during retesting prevented the breed­
er from marketing eggs for hatching. After the retest in April 
1964 the investigator persuaded the breeder to repeat the 
tests a third time in May, but the breeder changed his mind 
about selling eggs and sold the birds before a third testing 
was completed. 
Salmonella infection in the chicken flock apparently 
was an active one since the number of reactors increased during 
the retest. The origin of the infection was unknown. It was 
possible that one or more of the pheasants on the farm was a 
chronic carrier which transmitted the infection to the chickens. 
Chronic carriers may escape detection by serological methods 
and infections may recur during the rapid physiological changes 
which accompany the onset of egg production. If pheasants 
were not involved in carrying the infection it probably was 
introduced from an outside source. The age of pheasants 
(3 years) during the 1964 outbreak probably contributed to 
their ability to resist the infection since pullorum is pri­
marily a disease of chicks. 
Pheasants probably are more resistant to Salmonella in­
fections than poultry are under natural conditions. The reasons 
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for this are not understood, but testing results from various 
areas lend support to this hypothesis. Pheasants are sus­
ceptible to laboratory infections of Salmonella; however, the 
administering of antigen in many induced infections probably 
bypasses several normal defense mechanisms in the pheasant. 
The lack of specific antibodies for Salmonella pullorum in 
naturally exposed pheasants in the experimental flock agreed 
with results from other game farm flocks and indicated that 
pullorum disease was generally absent in game farm pheasants 
during the study period. 
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X. RECOMMENDATIONS 
These recommendations are based on the investigators in­
terpretation of the physical data collected and analyzed. 
They are further based on the investigators impressions after 
corresponding with 294 game breeders, and visiting 105 pri­
vate pheasant farms and seven game breeding and shooting pre­
serves. 
A. Recommendations for Game Breeding 
and Shooting Preserves 
1. Shooting preserve owners should be encouraged to operate 
in the public interest as outlined in the game breeding 
and shooting preserve law. 
2. Encouragement should be given to shooting preserves that 
provide good quality hunting. Licenses of poorly managed 
preserves should be revoked if it appears that recommended 
improvements are not forthcoming. 
3. Areas for which shooting preserve licenses are sought 
should be inspected by a trained Commission staff member. 
Licenses should be granted only if the conditions meet 
minimum standards specified in Commission regulations. 
Provisions for enforcing this regulation exist in section 
llOA.l of the Iowa Game Breeding and Shooting Preserve Law. 
4. Shooting preserves should provide as natural conditions 
as possible for hunting game birds. Advice on the develop-
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ment of proper habitat and physical facilities should 
be provided by the Conservation Commission or other 
wildlife specialists. 
Shooting preserves should be inspected periodically by 
a Commission biologist to insure high standards of 
operation. 
Enforcement personnel of the Conservation Commission 
should make occasional checks at shooting preserves to 
insure compliance with the law and to advise the operator 
regarding problems. Where large numbers of pheasants are 
released during the hunting season the officer should 
inspect birds and report any unusual mortality, disease 
outbreaks, etc., to Commission Biologists for further 
analysis. 
Preserve customers should be checked for licenses or their 
bag checked only at the preserve headquarters, not while 
hunting on the preserve. Only under very unusual circum­
stances should hunting parties be disrupted in the field, 
as unnecessary interuptions alienate customers. 
Officers should be provided adequate information for ans­
wering questions asked by preserve operators. Sources of 
information on game bird nutrition, diseases, and manage­
ment should be available to conservation officers to 
assist them in answering questions. The name and loca­
tions of veterinary diagnostic services and other special­
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ists should be available to operators. 
9. Shooting preserves should be encouraged to include forms 
of recreation other than, and in addition to, hunting. 
Preference in licensing preserves might be given to those 
individuals who indicate a willingness to provide recrea­
tion of as wide a variety as possible. These individuals 
have the best chance to gain sufficient experience to 
provide excellent facilities. 
10. Shooting preserve operators should be encouraged and 
assisted by the State Conservation Commission in educating 
their customers and members of the community in areas 
such as gun safety, nature study, bird study, wildlife 
ecology, sportsmanship, etc. The public relations section 
of the Conservation Commission should provide pertinent 
leaflets, pamphlets, emd bulletins for use by preserve 
operators and teachers using preserve facilities. 
11. The section of the Iowa game breeding and shooting pre­
serve law (llOA.l) requiring shooting preserves to operate 
in the public interest should be interpreted by the Con­
servation Commission so that preserve operators are aware 
of what is expected of them. 
12. The number of preserves should be regulated so that each 
may be insured profit sufficient to enable expanding 
recreational and educational programs. 
13. The portion of the preserve law (110.A3) which provides 
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that only 80 percent of the pen-reared game birds re­
leased on a preserve may be harvested should be amended 
to allow a greater harvest of released birds. 
B. Recommendations for Private Game Farms 
The greatest problem game breeders face is lack of in­
formation or of sources of information. The investigator was 
asked several times about pheasant farms, pheasant behavior, 
and game farm management. 
1, It is recommended that the Conservation Commission pro­
vide information to game breeders which will help improve 
their efficiency. Booklets, leaflets, and mimeographed 
material should be produced or secured by the Commission 
and sent to breeders along with their annual licenses. 
These materials should be compiled by members of the 
Commission who are informed on game farm problems and by 
such other experts (Agricultural Experiment Station) as 
deemed necessary by the biology section of the Commission. 
Such materials should also be available to persons seek­
ing information on game farms and game breeding. 
2. The following information should be available from the 
Commission to game breeders and potential game farm 
operators. 
a. List of conservation officers by county so that 
game breeders know whom they can contact for 
specific information. 
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b. A short explanation of the game breeding law and 
license with statements about which species are 
covered and what regulations pertain to buying, 
selling, consuming, holding, and rearing game 
farm species. 
c. A list of institutions where competent diagnostic 
services are available such as the Veterinary 
Diagnostic Laboratory, Iowa State University, 
Ames, Iowa, or Salsbury's Laboratories, Charles 
City, Iowa. Information should be included on 
what services these laboratories provide, what 
the service costs, and how specimens should be 
submitted to the laboratory. 
d. The name of the Iowa Wildlife Extension Special­
ist should be provided to all game breeders. 
e. Game breeders should receive sufficient informa­
tion so they can report events of special signifi­
cance (local disease outbreaks, shipment of in­
ferior pheasants from other states, etc.) to 
the biology section of the Iowa Conservation 
Commission, Des Moines, Iowa, or to the Iowa 
Cooperative Wildlife Research Unit, Ames, Iowa. 
f. Sources of information available from private 
companies on game farm management, game bird 
nutrition, infectious diseases, parasites of birds, 
and other aspects of game farming should be com­
piled and made available to breeders. Several 
companies such as Purina-Ralston, Dr. Salsbury's 
Laboratories, Veineland Poultry Laboratories, 
and Olin-Mathison Chemical Corporation provide 
free information helpful to game breeders. 
3. It is recommended that the cost of game breeding licenses 
be increased for larger game farms. In Iowa breeders pay 
$2.00 for a permit to keep 5 pheasants or 5000. The cost 
of licensing a large game farm flock should compare with 
cost of licensing a game breeding and shooting preserve. 
The two dollar license fee should be retained for small 
operations (perhaps fewer than 30 birds or mammals). 
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License costs should relate to the size of the operation 
and be no less than $2.00 and no more than $50.00. 
4. It is recommended that the game breeder report form used 
by the Commission be revised to include questions to 
secure pertinent biological information of use to other 
sections of the commission. Efforts should be taken to 
improve the quality of information game breeders supply. 
Report forms should be accompanied by the signature of 
the local conservation officer indicating that the state­
ments made by the breeder are accurate. Breeders should 
be urged to supply information on diseases, parasites, or 
other management problems. Breeders should be required 
to state annual production figures and to estimate pheas­
ants on hand by sex and age. Breeders should keep ade­
quate records of animals purchased and sold, particularly 
when the transaction involves game breeders in other 
states. 
5. The adoption of a rapid method of sorting and compiling 
data on game farms should be considered by the license 
section of the commission. Adoption of IBM procedures 
would facilitate storing information and improve its 
availability to administrators. 
6. It is recommended that the local officer visit each game 
farm in his territory at least once annually to inspect 
the physical facilities and to answer pertinent questions 
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about game breeding. 
7. Minimum standards for game farms should be established. 
These standards should relate to sanitation, care of 
birds, and some minimum recommendations for management. 
These should be drawn up by Commission biologists, enforce 
ment personnel, and such other experts as deemed neces­
sary. These written recommendations should be available 
to game breeders and breeders should be advised as to 
their rating. 
8. It is recommended that the Iowa Conservation Commission 
require all live game birds imported into or exported from 
Iowa be tested for Salmonella by the minimum standards 
approved by the Iowa Poultry Association. Pen-reared 
game birds are poultry and the Iowa Conservation Com­
mission should cooperate with the Iowa Poultry Associa­
tion to eliminate the common diseases of penned game birds 
and poultry. The interstate Salmonella testing program 
provides excellent protection for both the breeder and the 
Iowa Conservation Commission. All game breeders in Iowa 
should be required to test game birds for Salmonella if 
they sell eggs for hatching purposes. The Iowa Conserva­
tion Commission should interest other state agencies in 
requiring all commercial hatcheries in Iowa to purchase 
game bird eggs from certified clean flocks in or outside 
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of Iowa. Disease problems on Iowa game farms are not 
serious enough at present to warrant tests on birds Aioved 
from one farm to another within the state. 
The Iowa Conservation Commission should lend support and 
encouragement to the new Iowa Association of Game Farms 
and Hunting Preserves. Commission representatives 
should attend meetings and, when invited, explain Com­
mission policy and promote understanding between breeders 
and the Commission. 
C. Recommendations for Iowa Wildlife 
Research and Exhibit Station 
It is recommended that the Station strive to set an 
example for efficient game breeding operations, using 
only the best management practices. As new methods, and 
ideas become available they should be initiated to test 
their practicability. The Station's management practices 
should become a model for pheasant breeders to follow. 
It is recommended that the disease testing program for 
Salmonella and Newcastle disease virus started in 1941 
be continued. As in the past it is recommended that the 
tube agglutination test be used to test all species of 
pheasants held for brood stock each year. Brood stock 
should be tested as close to the beginning of the egg-
laying season as possible. Tests completed several months 
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before birds are placed in lay pens are less valuable for 
insuring clean brood stock. 
It is recommended that all pheasants older than chicks 
scheduled to leave the research station for stocking be 
tested for Salmonella and the results be made known. The 
rapid plate agglutination test will be sufficient for 
this purpose. Little additional time is required to per­
form the test and it would be beneficial to the Com­
mission because it is good management and good public 
relations. Standards at the state game farm should be 
the highest attainable. 
It is recommended that ail birds and mammals brought to 
the Iowa Wildlife Research and Exhibit Station be kept 
in isolation pens for two weeks before being placed in 
research station pens. All incoming pheasants should be 
tested for Salmonella during.this period. Partial iso­
lation is not satisfactory. Isolation is either complete 
and effective or it is not isolation. The research 
station at this time is inadequately equipped to isolate 
animals even when the inclination to do so exists. It 
is recommended that steps be taken to provide adequate 
facilities for isolating animals, and that experts be 
consulted before these facilities are constructed. Iso­
lation pens should be disinfected after each use. 
It is recommended that containers of disinfectant be 
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placed at the entry of all pens, out buildings, and 
brooder houses. The walk-through pens should be arranged 
so that employees disinfect their shoes or rubbers be­
fore entering or leaving a pen. This is particularly im­
portant when small chicks are reared in brooder houses. 
The disinfectant "should be a combination of phenol and 
hydrocarbons effective against bacterial organisms and 
ectoparasites. A tank of disinfectant should be used to 
disinfect equipment and tools transported from one area 
of the farm to another. Pressure sprayers should be used 
to disinfect incubators, chick batteries, brooder houses 
etc. after each use. 
It is recommended that, so far as possible, specific 
employees be assigned specific duties and that employees 
in one area refrain from entering other parts of the game 
farm. The same employee should not care for both adult 
birds and chicks of similar species. All other persons 
should enter research station pens only with special per­
mission and after taking special precautions. 
It is recommended that the following specific management 
proposals be considered for adoption in the Research 
Station pheasant program. 
a. Secure only healthy adults and save only vigorous 
chicks. Accurate records on egg fertility, 
hatchability, and survival of chick should be 
kept since wide variation from expected values 
indicate abnormal conditions in some aspect of 
the farms program. 
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b. Chicks should be reared in batteries and houses 
that have been thoroughly cleaned and disinfected. 
c. Equipment should be cleaned and disinfected at 
regular intervals. 
d. The ration should be balanced and preferably 
contain an antibiotic. 
e. The number, size and age of birds in batteries 
and houses should be related to the amount of 
feed, water, and floor space available. 
f. All enclosed facilities should be properly ven­
tilated. 
g. Visitors should be excluded from all areas used 
for holding or receiving game birds. 
h. Catch crates and coops used to transport birds 
should be cleaned and disinfected each time they 
are used. Droppings and debris should be 
cleaned from trucks used to transport birds be­
fore the trucks are used at the game farm. 
i. Manure should be removed from brooder houses and 
other areas and disposed of where game farm birds 
cannot come into contact with it. 
•j. Dead birds should be burned, buried deeply, or 
committed to a disposal pit only after the cause 
of death is ascertained. 
k. Rats and mice should be eliminated by a con­
tinuing sanitation program. 
1. Necropsy of dead birds by a trained biologist, 
pathologist, or veterinarian should be required. 
Necropsy findings should be published or made 
available to interested persons. No attempt 
should be made to conceal information on dis­
ease outbreaks, die-offs, etc. 
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XI. SUMMARY 
1. A total of 3,486 pheasants (1,168 cocks) from 83 flocks 
in 32 Iowa counties were checked for specific serum anti­
bodies against infectious diseases. 
2. Salmonella pullorum reactors occurred in flocks from two 
game farms. A low serum titer (1:25) necessitated cal­
ling the birds suspicious reactors rather than positive. 
3. Salmonella gallinarum reactors occurred in one large 
flock of pheasants. The infectious agent was isolated 
and identified at the National Animal Disease Laboratory, 
Ames, Iowa. 
4. Pheasants infested with gape worms (Syngamus trachea) 
were found in one flock of 700 birds. All pheasants in 
the flock appeared infested but few birds died even 
though they were generally unthrifty. 
5. Chewing lice (Goniodes colchici) and (Lipeurus maculosus) 
were collected from pheasants at the Iowa State Wildlife 
Research and Exhibit Station and a private game farm 
respectively. 
6. Paratyphoid reactors were found in a flock of pheasants 
on one game farm and in a flock on one game breeding and 
shooting preserve. The causal organism was not isolated; 
therefore, positive identification of the infectious 
agent was impossible. 
7. Botulism (Clostridium botulinum) occurred in pheasants in 
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one large flock in southern Iowa in 1964. Losses were 
curtailed after the breeder implemented an intensive 
sanitation program. 
8. Salmonella give reactors occurred in one flock of Reeves 
pheasants at the Iowa Wildlife Research and Exhibit Sta­
tion, Boone, Iowa, in 1964. 
9. Tuberculosis (Mycobacterium avium) occurred in a single 
Golden pheasant. Ring-necked pheasants from the same 
farm were not infected. 
10. No paracolon or Newcastle disease virus reactors were 
found during the study period. 
11. Peak tube agglutination titers of 5,120 were observed 
in pheasants injected with S. pullorum. Exposure to 
Salmonella was easily detected 5 months after injections 
of antigen stopped. 
12. An experimental flock of pheasants resisted Salmonella spp. 
infection even though they occupied the same yard with 
chickens which were infected with S. pullorum and S. 
typhimurium. 
13. All game breeders and shooting preserve operators released 
pen-reared pheasants into the areas surrounding their 
farms. No evidence was found that operators intention­
ally released unhealthy birds into the wild. 
14. Privately owned game farms and shooting preserves were 
most numerous in the southern three tiers of Iowa coun­
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ties; however, concentrations of farms and preserves 
also occurred along the Des Moines and Mississippi 
River Valleys. 
15. A majority of Iowa game farms were located in counties 
which had cities of over 30,000 people. 
16. Most game farms have an annual turnover of fewer than 
100 pheasants. Only seven flocks contained over 500 
birds during the 3-year study period. 
17. Only 31 of the 259 licensed pheasant breeders operated 
during the entire study period. Fifty percent of these 
licensed breeders operated for only one year. 
18. Small game farms (1-30 birds) comprised an average of 
71 percent of all game farms in Iowa during the study 
and produced 4 percent of the pheasants. Large game 
farms (500 or more birds) comprised an average of 5 
percent of all game farms and produced 82 percent of 
the pheasants. 
19. Most game breeders rearing fewer than 250 pheasants per 
year, kept no records of production, income, or expendi­
tures. Generally the larger the game farm production 
the more efficiently it was managed. 
20. Over 45 percent of private game breeders in Iowa stated 
that they reared pheasants as a hobby. 
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